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TOPOFCASNGEOUIPJENT B-57 Mobile
ELEVATION 502,06 t.'

ELEVATION 5090.6 ft. DATE I1I/9/63
GROUND SURFACE - -- ________________________

Top of Casing at 1.8 ft. SM, silty sand, 5 YR 5/6 - medium brown, non-plai,
above ground level - loose, dry, alluvium

12 1/4-In.-Dia. Borchoic 0I

4-ln.-Dia. Schedule 40 PVC
Blank Casing + 1.8 ta.29 ft. . occasional coarse grained sand

* SM, silty sand, 20% silt, 5% clay, very fine to fine grained,
10 5Y4/.medium brown, non-plastic, loose, moist,

alluvium

Bentonitc-Cement Seal 0 to SC, clayey sand, 20% clay, 5 YR 3/4.- medium brown,
20 ft. slightly plastic, very soft, moist, alluvium

- - 15- Silty sand lenses of 0.5 feet at 15 and 17.5 feet

SE, sand, fine to medium prained, trace silt, 5 YR 6/4 -
light brown, non-plastic, loose, moist, alluvium

SM. silty clayey sand, 40% silt, 20% clay, 5 YR 5/2 - pale
Bcntonitc-Pellct Scal 20 to brown, slightly plastic, very soft, moist, alluvium
25.5 ft.

Color changcs to 10 YR 6/2 - palc ycllow brown

25- Organic material and mottled iron-staining

CSSI 10-20 Sandpack 25.5 to Moisture increases to wet
45 ft.

Decreasing sand content

30-
SWater Level at 31.5 feet - 11/09/89

52W, gravclly sand, vcry coarse sand, tracc silt, tracc clay, 5
4-In.-Dia. Slotted Scrccn YR 6/4 - light brown, non-plastic, loosc, saturatcd,
(0.020 Inch) 29 to 44 ft. alluvium

35- Clay lense at 32.5 fcct

No recovery - flowing sand

40-

Notes: See Detail A for surface

AN reaings equal to
background.
Mun sell color chart used.



(Continuation of Well) S (Continuation of Log)S40- -

Increasing gravel content
4-1n.-Dia. Schedule 40 PVC
Blank Silt Trap 44 to 45 ft. Increasing clay content

BotmWla t.CL&.Q 10 YR 2/2 - yellow brown, low hardnesBto Well Cap at 45 ft. 45 " weak, slightly fisslc, bedrock

Hole Cleaned Out to 45 ft. Total Depth - 46.0 feet

ned,
50-

55-

!)ale n

65-

70-

lay, 5

75-

80i

Prepared for: Figure Al
Program Manager for WELL COMPLETION DIAGRAM ANDRocky Mountain Arsenal LOG OF BORING FOR WELL 37429
Commerce City, Colorado



TOP OF CASING EQUIPMENT 6-57 Mobile

ELEVATION 5070.21 ft.
ELEVATION 5068.8 ft. DATE 11/13/89

GROUND SURFACE ; 0!

Top of Casing at 1.8 ft. 0 SC, clayey sand, trace silt, 10 YR 3/3 - dark brown,
above ground level - non-plastic, loose, moist, alluvium
121 1/4-ln.-Dia. Borehole 0
to 31 ft.
4-1n.-Dia. Schedule 40 PVC

Blank Casing + 1.8 to 14 ft.
Bentonite-Cement Seal 0 to Color changes to 10 YR 8/3 - light yellow brown, moisture
4 ft. decreases to dry

Bentonite-Pcllet Seal 4 to SM, silty sand, 10 YR 6/6 - dark yellowish orange,

9 ft. non-plastic, loose, moist, alluvium (trace organic material)

CSSI 10-20 Sandpack 9 to 31
ft. Color changes to 10 YR 5/4 - moderate yellowish brown,

moisture increases to wet

-LM, silty gravel, trace clay, 5 YR 5/6 - light brown,
non-plastic, loose, wet, alluvium(feldspar rich gravel)

Water Level at 16.5 feet - 11/13/89
sandy gravel, with gravels sub-rounded, some cobbles,

S20 5 YR 5/6 - light brown, non-plastic, loose, saturated,
Sc-In.-D. Inch)t14dtoalluvium (abundant muscovite)Screcn(0.020 Inch) 14 to

29 ft.

25

Increasing clay content
4eC, clayey gravel, 5 YR 5/6 - light brown, non-plastic,

In.Diank Schtdrle 49t30 PC -medium dense, saturated, alluvium
Baki3 f. LTST.DriE, some micaceous very fine sand, trace clay,

Bottom Well Cap at 30 ft. _= 10 YR 6/6 - dark yellowish orange, moderately hard, weak,
Hole Cleaned Out to 31 ft. bedrock

Total Depth = 31.0 feet

35-

Notes: See Detail A for
surface. completion.
All PID readings equal
to background.
•Munsell color chart used. 40

Prepared for- Flgure A2
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37430

Commerce City, Colorado



TOP OF CASING EQUIPMENT B-57 Mobile

ELEVATION 5101.55 ft

o • ELEVATION 5100.0 ft. DATE 11/21/"GROUND SURFACE " o

Top of Casing at 1.9 ft. UL. sandy silt, very fine grained, trace clay, 10 YR 4/4 -
above ground level dark yellowish brown, slightly plastic, soft, moist, alluvium

12 1/4-In.-Dia. Borchoic .SC, clayey sand, very fine grained, trace silt, 10 YR 7/6 -
to 48 ft. yellow, non-plastic, loose, moist, alluvium

5-

4-1n.-Dia. Schedule.40 PVC -

Blank Casing + 1.9 to 31 ft.

Sand size increases to fine

SM, silty sand, 10 YR 7/6 - yellow, non-plastic, loose,
moist, alluvium

15- SC, clayey sand, some silt, 10 YR 5/8 - yellowish brown,
slightly plastic, medium stiff, moist, alluvium

Bentonite-Cement Seal 0 to SM, silty sand, trace day, 10 YR 5/8 - yellowish brown,
21 ft. non-plastic, loose, moist, alluvium

20-

Bentonite-Pellet Seal 21 to SC, clayey sand, some silt, 10 YR 5/8 - yellowish brown,
26 ft. slightly plastic, medium stiff, moist, alluvium

25

CSSI 10-20 Sandpack 26 to Moisture increases to wet
48ft.

30-

= nd size increases to medium
- Water Level at 31.9 feet - 11/21/89

35-

CIZ, clayey gravel, some sand, 10 YR 6/4 - light yellowish
-- Stbrown, non-plastic, loose, saturated, alluvium4-1n.-Dia. Slotted Screen

(0.020 Inch) 31 to 45 ft. Decreasing clay content
- 40-

Notes: See Detail A for surface
completion.
All PID readings equal to
background.
Munsell color chart used.



(Continuation of well) (Continuation of Log)

* .,,GE, sandy gravel, trace silt, 10 YR 7/3 - pale brown, loose,
* ~ saturated, alluvium(some arkose gravel)4-1n.-Dia. Schedule 40 PVC

Blank Silt Trap 45 to 46 ft. 45- B k t p t tSHALE, 2.5 YR 1/5 - gray, hard, moderately strong,
Bottom Well Cap at 46 ft. massive, bedrock

Hole Cleaned Out to 48 ft.

Total Depth =48.0 feet

55-

60-

65-

70-

75-

80-
Prepared for. Figure A3
Program Manager forRocky Mountain Arsenal WELL COMPLETION DIAGRAM ANDy m i LOG OF BORING FOR WELL 37433Cm ec City, Cokwao



TOP OF CASING EOUIMENT B-67 Mobile
ELEVATION 508,8

ELEVATION 500.31 ft. DATE 11/14/39

Top ~ ~ ~ ofCsiga gon sandy silt very fine grained, trace clay, 10 YR 5/8 -
levelyellowish brown. slightly plastic, soft, moist, alluvium

12 1/4-ln.-Dia. Borehole 0 -SM, silty sand, 10 YR 5/8 - yellowish brown, non-plastic,
loose, moist, alluvium

SE, sand, fine to medium grained, 10 YR 5/8 - yellowish
brown, non-plastic, loose, moist, alluvium

4-ln.-Dia. Schedule 40 PVC
Blank Casing 0 to 33 ft.__________ ___________

10 Ssand, fine to coarse prained, trace silt, 10 YR 5/8 -
- yellows brown, non-plastic, loose, moist, alluvium

Bentonite-CemSnt Selclo ayey sand, 10.YR 7/8 - yellow, nQn-plastac,
22.7 ft. - oderately dense, moist, alluvium

15 loose, moist, alluvium

SE, sand, fine prained, 10 YR 8/8 -yellow, non-plastic,
- - loose, moist, alluvium

Bentonite-Pellet Seal 22.7 to
28 ft.

25 Color changes to 10 YR 8/4 - very pale brown

CSSI 10-20 Sandpack 28 to30Icesndacott
52 ft.SM, silty sand, trace clay, 5 YR 4/4 - reddish brown,

non-plastic, moderately dense, moist, alluvium (little
muscovite)
SW, gravelly sand, coarse prained, 10 YR 6/8 - brownish
yellow, loose, wet, alluvium

35 ~ Water Level at 34.7 feet - 11/14/89

4-ln.-Dia. Slotted Screen__________________________
(0.020 Inch) 33 to 48 ft. _ (,sadgrvl25YR/8-red, non-plastic, loose,

__ saturated, alluvium (arkose rich gravels)

40_ -

Notes: See Detal B for
surface completlon.
All PID readings equal to
background
Munsell color chart used.



a.
4O

(Continusation of Wenl) a ~(CWOntiuaM o Log)

45

4-ln.-Dia. Schedule 40 PVC

Blank Silt Trap 48 to 49 ft. M N with some gravels, hard, moderate')
Bottom Well Cap at 49 ft. strong, bedrock50-

Hole Cleaned Out to 52 ft.
Total Depth 52.0 feet

55-

70-

75-

80-

Prepared forw Figure A4
Program Manager fr WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37434

Commerce City, Colorado



TOP OF CASING EQUIPMENT B-57 Mobile
ELEVATION 5011.10 ftt 4a

*aELEVATION 5091.2 ft. DATE 11/17/89
a-

Top of Casing at 0.2 ft. AML, sandy silt, very fine grained, trace clay, 5 YR 3/2 -
above ground level -dark reddish brown, slightly plastic, soft, moist, alluvium

12 1/4-ln.-Dia. Borehole 0 SM it and, fine grained, 10 YR 7/8 - yellow,
non-plastic, loose, moist, alluvium

4-ln.-Dia. Schedule 40 PVC
Blank Casing + 0.2 tar31 ft. -

BenSnteCeed Seal 0hne tomeiu

CoLo changeysilto 10 YR 4/6 -dakyellowihbon

Bnntonleaseic, Seale 21st touvu

* SC, cae sand, medne prained, 10 YR 7/88 yellowio-lstic
Crown,10l2ghtaydpacst26,todiumloose,,moist,,alluuvuu

15 ~Sand size changes to voregr a ined

BenMoisture increases towe

(.20 Inh)3tt.2 t

.Colo chanygrael, litle sa0 d 10 YR6 8/ yeerlplebrwn

n4fton-plamostiloesautd, alluvium

Sandac siomchngsettvry i.

Allsur inrese redog eweltt
Waeaceelatground -11178

MuInsela cSlott hrtued .Screen_______



(Continuation of Well) A0 0 (Continuation o# Log)

4-1n.-Dia. Schedule 40 PVC 40 GM, silty gravel, some sand, coarse grain iron-staining, 2.5
Blank Silt Trap 42 to 43 ft. YR 4/8 - red, non-plastic, loose, saturated, alluvium

Bottom Well Cap at 43 ft. SANDSTONE, 2.5 Y 5/6 - light olive brown, massive,

[j: moderately hard, moderately strong, bedrock(trace day,

Hole Cleaned Out to 44 ft. 4 .muscovite rich)
45-

Total Depth = 44.0 feet

50-

55-

60-

65-

70-

75-

80-___ ___

Prepared for80 Figure AS

Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37435

Commere City, Colorado



TPOCAIGEQUIPMENT ".7 MobileELEVATION ~ f

GROND URFCEELEVATION $116.99 ft. DATE 1 1/27/69
Top f Csin at roud -ML, sandy silt, very fine grained, trace clay, 10 YR 4/4.
leveldark yellowish brown, non-plastic, medium dense, dry,

12 1/4-ln.-Dia. Borehole 0 -alluvium

to 58 ft.SC, clayey sand, 10 YR 7/6.- yellow, non-plastic, loose, dry,
afluvium

5 ML, clayey silt, trace sand, 10 YR 8/6 - yellow, slightly
- - plastic, medium stiff, moist, alluvium

4-ln.-Dia. Schedule'40 PVC-
Blank Casing 0to 28ft.-

-~SM 20t an,1 Y / yellows bnonslghly plastic, meim ltofoist.

Bentonite-Pemict Seal 20 to
20 ft.

CSS 0.20Sandack 5 toColo changeysad tomsit 10 YR 5/2 -lighlpay with hevyown,
58.stainghtypatc eimsif osalvu

AILclaye silty rvl, sub-vroufnded grainelsad sand, 10 YR51
20 yel6lowipal brown, non-tlyplastic, loose, saturate,mit

alluviumaroepbls

yellow,-Plc no-pasic lose sauatdollvu

(020 nh 8t 5 ft. 
2

No t.s Seeautil fo

Allsur inrese redig equltt

fclgrM, sit rvlsbrudd rvl n ad 0Y



(Continuation of Wenl) *1(Continuation of Log)
40

45

5o

Increaigsl otn4-ln.-j)ia. Schedule 40 PVCSt
Blak Slt rap55to 6 f. 5SUALE-, blue, low hardness, massive, weathered wakBottom Well Cap at 56 ft. E~ eedrock

Hole Cleaned Out to 58 ft.

60 Total Depth 58.0 feet

65

70

75



TOP OF CASING EQUIPMENT 0-57 Mobile
ELEVATION 5119.5; It.,* E O ELEVATION 5120.12 ft. DATE 11/23/09

GROUND SURFACE
Top of Casing at ground MJL, sandy silt, very fine grained, trace clay, 10 YR 4/4 -
level dark yellowish brown, non-plastic, medium dense, dry,

12 1/4-in.-Dia. Borehole 0 alluvium
to 55 ft.

4-1n.-Dia. Schedule 40 PVC Color changes to 10 YR 8/6 - yellow
Blank Casing 0 to 32 ft.

Moisture increases to moist

Plasticity changes to slightly plastic

SM, silty sand, trace clay, 10 YR 5/8 -yellow, non-plastic,
loose, moist, alluvium

* Clayey sand lense at 13.0 feet

ML, clayey silt, some fine sand, 10 YR 5/4 - yellowish

brown, slightly plastic, medium stiff, moist, alluvium

lntermittant sand lenses
Bentonite-Cement Seal 1 to 2

23ft.

Color changes to 10 YR 4/6 - dark yellowish brown

Bentonite-Pellet Seal 23 to 25
28ft.

SCL silty clay, 10 YR 7/3 - very pale brown with occasional
oxide staining, slightly plastic, stiff, moist, alluvium
Color changes to 10 YR 7/2 - light gray with heavy oxide

CSSI 10-20 Sandpack 28 to 30 staining
54 ft. Moisture increases to wet

Water Level at 33.0 feet - 11/28/89
GM, silty gravels, arkose rich - sub-rounded gravels, 10 YR

4-1n.-Dia. Slotted Scrcen 35 6/3 - pale brown, non-plastic, loose, saturated, alluvium
(0.020 Inch) 32 to 52 ft.

Notes: See Detail B for
surface completion.
.^ 11 PID readings equal to
background
Munsell color chart used.



©

(Continuation of Well) (Continuation of Log)

No recovery - flowing sand

fR.l gravel, 10 YR 6/3 - pale brown, non.plastic, loose,
saturated, alluvium

451 W-

50-

4-1n.-Dia. Schedule 40 PVC __

Blank Silt Trap 52 to 53 ft.

Bottom Well Cap at 53 ft. SHALE, olive brown, soft, massive, weathered, weak,

Hole Cleaned Out to 54 ft. \ bedrock

Total Depth : 54.0 feet

60-

65-

70-

75

801

Prepared for: Figure A7
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37437

Commerce City, Colorado



O OF CASING EUIPMENT B-57 Mobile

ELEVATION 5116.30 ft. . 0.
ELEVATION 5115.0 ft. DATE 1/2/90

GROUND SURFACE .- ::=_

Top of Casing at 1.8 ft. 0- ML, sandy silt, very fine grained, 10 YR 6/4 - light
above ground level yellowish brown, non-plastic, loose, dry, alluvium
12 1/4-1n.-Dia. Borehole 0
to 39 ft.

SC, clayey sand, some silt, 10 YR 6/6 - brownish yellow,

4-n.-Dia. Schcdule 40 PVC 5- slightly plastic, soft, moist, alluvium (biotite fragments)

Blank Casing + 1.8 to 25 ft.

n oIncreasing sand content
Bentonite-Cement Seal 0 to . SM, silty sand, trace clay, 10 YR 7/4 - very pale brown,
14.7 ft. non-plastic, loose, dry, alluvium

Bentonite-Pellet Seal 14.7 to
20.3 ft. Decreasing clay content

Sand size increases to medium
.SC, clayey sand, 10 YR 6/4 - light yellowish brown, slightly
plastic, moist, medium stiff, alluvium

CSSI 10-20 Sandpack 203 to 20-

39 ft.

Increasing clay content

Occasional sand lenses < 6"

4-In.-Dia. Slotted Screen 25Moisture increases to wet
(0.020 Inch) 25 to 37 ft.

Water Level at 27.0 feet - 01/02/90
-GM, silty gravel, 10 YR 4/6 - dark yellowish brown,

i l non-plastic, loose, saturated, alluvium4-In.-Dia. Schedule 40 PVC _
Blank Silt Trap 37 to -- _30-

38.3 ft. n.GE, sandy gravel, sub-rounded gravels, 10 YR 4/6 - dark
Bottom Well Cap at 38.3 ft. -_ yellowish brown, non-plastic, loose, saturated, alluvium

(feldspar rich)

Hole Cleaned Out to 39 ft.
35

Notes: SOe Detail A for j~ SHALE, weathered, 10 YR 6/3 - pale brown, soft, massive,
surface completion. , iron stained, bedrock
All PID readings equaTotal Depth =40.0 feet
to background.
Munsell color chart used. 40-

Prepared for*. Figure A8
Program Manager fr WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37438

Commerce City, Colorado



TOPOPCASNGEQUIPMENT 8-57 Mobile
ELEVATION 5i108,9..2~

ELEVATION 5107.4 ft. OATE I/1

Top of Casing at 2.0 ft -S. sand, medium to coarse prained, trace pravel and

12 1/4-ln.-Dia. Borehole 0 medium denseroadbase/fihI

4-ln.-Dia. Schedule 40 PVC - . Oxide staining along root canals
Blank Casing + 2.0 to 26 ft.

Sand size increases to ipedium grained

* Color changes to 10 YR 6/8 brownish yellow

Silty clay lenses
Bentonite-Cement Seal 0 to-
16.4 ft.-

15- CL, silty clay, 10 YR 4/6 - dark yellowish brown, slightly
- plastic, stiff, moist, alluvium

White chemical precipitates observed
Bentonite-Pellet Seal 16.4 to SW, sand, very fine to medium grained, trace coarse, trace
21 ft.sitadca,1 R64-lgtyloihbwn

20 non-plastic, loose, moist, alluvium(mottling - rusty brown,

CSSI 10-20 Sandpack 21 to
48 ft.

Color changes to 10 YR 6/2.- light brownish gray - oxide

4-In.-Dia. Slotted Screen prayish brown with oxide staining, loose, saturated,
(0.020 Inch) 26 to 46 ft. alvu

Notes: See Detal A for surface
completion.
Afl PID readings equal to

Mv mqo# r-Mew rhlwt lIqem



(Cotinuation of Well) W (Contuinaton of Log)
40- - No recovery- flowing sand

4-ln.-Dia. Schedule 40 PVC
Blank Silt Trap 46 to 47 ft.

Bottom Well Cap at 47 ft. ,..
.CL rAXSTOZE, 2.5 YR 3/0 - very dark ray, intensely
fractured, low hardness, weak, highly weathered, bedrock

Hole Cleaned Out to 48 ft. s-Total Depth 48.0 feet

55-

60-

65-

70-

75-

80-

Prepared for: Figure A9
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsanal LOG OF BORING FOR WELL 37439
Commerce City, Colorado



TOP OF CASING EQUIPMENT 8-56 Mobile

ELEVATION 5092,95 ft. .,
oU U

o 0 ELEVATION 5093.63 ft. DATE 1/8/90
GROUND SURFACE .•• ..

Top of Casing at ground " ML, sandy silt, 20% finc grained sand, 10 YR 5/4 -
level yellowish brown, non-plastic, medium dense, moist,

12 1/4-ln.-Dia. Borchole 0 alluvium

14, clayey silt, 5% clay, trace sand, 10 YR 4/6 - dark
5- -yellowish brown, slightly plastic, medium stiff, moist,

4-ln.-Dia. Schedule 40 PVC - - 5 alluvium
Blank Casing 0 to 18 ft. Increasing moisture to wet
Bentonite-Cement Seal 2.5 • .*
to 8.5 ft. Increasing sand content to 10%

Bentonite-Pcllct Seal 8.5 to 10

13.5 ft.

SC, clayey sand, fine grained, 10 YR 5/4 - yellowish brown,
slightly plastic, medium stiff, wet, alluvium

C 10. .- 15 Calcite inclusions, quartz pebbles, 1/2" sand(coarseCSSI 10-20 Sandpackl13.5 to ./ii '::grained) lens atl13.7Tfeet

39.2 ft...'S, sand, 1/4" rounded quartz, feldspar gravel, 10 YR 6/6

. . brownish yellow, non-plastic, loose, moist, alluvium
Moisture increases to wet at 17.5 feet
Moisture increases to saturated, gravel to 1 1/2 - 2 inch

4-ln.-Dia. Slotted Screen ; : 2-!.ii: daee
-n-SlteScn. . Water level at 21.5 feet - 01/08/90(0.020 Inch) 18 to 38 ft. : - .:(0.02- Inch) 18.to '- No recovery, flowing sand

25-

• - Increase fine grained sand 30%

Increasing fine grained sand 40%

30-

S SE, sand, no gravel, very fine to fine grained, 10 YR 5/4 -
4-In.-Dia. Schedule 40 PVC yellowish brown, non-plastic, loose, saturated, alluvium
Blank Silt Trap 38 to
39.2 ft.
Bottom Well Cap at 392 ft. :.5
Hole Cleaned Out to 392 ft.

Iron staining on weathered surfaces
Notes: See Detail B for -py erc

surface completion. .CLAYS.fKE, dark gray. bedrock

to background. Total Depth - 39.0 feet
Munsell color chart used. 40

Prepared for. Figure Al0
Program Managor for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37440

Commere City, Colorado



TOP OF CASING EQUIPMENT B-61 Mobile

ELEVATION 5074.85 ft. Q G
• 4 ELEVATION 5073.6 ft. DATE 2/2/90

GROUND SURFACE 0
Top of Casing at 1.6 ft. M.L, claycy silt, tracc to little very fine to fine sand with
above ground level organics, 5 YR 3/4 - dark red brown, slightly plastic, soft,

12 1/4-ln.-Dia. Borchole 0 dry, alluvium
to 34.7 ft.

"Sand size changes to medium
SM, silty sand, very fine to fine grained, 5 YR 5/8 -

yellowish red, non-plastic, loose, dry, alluvium
4-1n.-Dia. Schedule 40 PVC
Blank Casing + 1.6 to 16 ft.

Bentonite-Cement Seal 1.2
to6 ft. 

10-

Bentonite-Pellet Seal 6 to
11 ft. MI, clayey silt, little sand, 5 YR 6/1 - light gray with rusty

ft. mottling, slightly plastic, medium stiff, moist, alluvium

CSSI 10-20 Sandpack 11 to Becoming stratified
34.7 ft. 15

Color changes to 10 YR 3/6 - dark yellowish brown,
moisture increases to wet

- 2 -Water level at 18.0 feet - 02/02/90

SW, gravelly sand, fine to coarse grained, 10 YR 5/6 - light
olive brown, non-plastic, loose, saturated, alluvium

No recovery - flowing sand

4-In.-Dia. Slotted 25
Screen(0.020 Inch) 16 to
33 ft. "

30 - -':-:

4-In.-Dia. Schedule 40-PVC
Blank Silt Trap 33 to 34 ft.

•- ._.-- RAY SHA.,4 with sandstone siltstone stringers, hard,
Bottom Well Cap at 34 ft. massive, weak, bedrock
Hole Cleaned Out to 34.7 ft.

Total Depth = 34.7 feet

Notes: See Detail A for
surface completion.
All PID readings equal
to background.
Munsell color chart used. 40-1

Prepared for: Figure All
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37442

Commerce City, Colorado



TOP OF CASING., EOUIPMENT B.61 Mobile

ELEVATION 03.fo .ft
-a ELEVATION 5081.5 ft. DATE 2/7/90

GROUND SURFACE
Top of Casing at 1.9 ft.- - 0 ML, sandy silt, 5 YR 5/6 - yellowish rcd, slightly plastic,
above ground lcvel _medium stiff, moist, alluvium
12 1/4-1n.-Dia. Borehole 0 "
to 34.4 ft. •

4-1n.-Dia. Schedule 40 PVC -

Blank Casing + 1.9 to 12.5 ft. 5
Bentonite-Cement Seal 1 to
63 ft.

SW, sand, fine to coarse grained, little silt, trace gravel, 5
Bntonite-Pellet Scal 6.3 to YR 5/8 - yellowish red, non-plastic, loose, moist, alluvium
10 ft.

"10 Increasing gravel content

CSSI 10-20 Sandpack 10 to Decreasing silt content

34.4 ft. Color changes to 5 YR 6/4 - light reddish brown
Moisture increases to wet

Color changes to 2.5 YR 5/8- red
4-In.-Dia. Slotted Screen 1 Water Level at 1.5 feet - 02/07/90
(0.020 Inch) 12.5 to 32.5 ft.

No recovery - flowing sand
20

4-In.-Dia. Schedule 40 PVC

Blank Silt Trap 32.5 to-
33.6 ft. .CLAYSITrE bluish green gray, sokt massive, bedrock
Bottom Well Cap at 33.6 ft. *.(chlorite rich grains)

Hole Cleaned Out to 34.4 ft. 35
Total Depth -34.4 feet

Notes: See Dotal A for
surface completion.
All PlO readings equal
to background.
Mvunsell color chart used. 40

Prepared fort Figure A12

Program Manager fo WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37443

Commerce City, Colorado



TOP OF CASING ,TOCIEQUIPMENT B-61 Mobile

ELEVATION 5086.41 ft. 0.
• U ELEVATION 5085.15 ft. DATE 2/5/90

GROUND SURFACE j

Top of Casing at 1.6 ft. 0 I SM, silty sand, very fine grained, 10 YR 6/4 - light
above ground level , yellowish brown, non-plastic, poorly graded, loose to

12 1/4-In.-Dia. Boreholc 0 - medium n&nse, dry, alluvium
to 36.5 ft. :

4-In.-Dia. Schedule 40 PVC SE, sand, very fine to medium grained, trace to little silt, 10
Blank Casing + 1.6 to 14.6 ft. 5-

YR 6/6 - brownish yellow, non-plastic, poorly graded,
Bentonite-Cement Seal 1 to loose, dry, alluvium
5.2 ft.

SW, sand, medium to coarse grained, some gravel, trace
Bentonite-Pellet Seal 5.2 to . very fine to fine sand, 7.5 YR 6/6 - reddish yellow,
10 ft. non-plastic, loose, dry, alluvium

10-

CSSI 10-20 Sandpack 10 to
36.5 ft.

15 -- / ': .'

Water Level at 17.0 feet - 02/05/90

Sand size increasing to medium to coarse

4-In.-Dia. Slotted Screen
(0.020 Inch) 14.6 to 34.6 ft.

No recovery - flowing sand25- !i::.

4-In.-Dia. Schedule 40 PVC 30
Blank Silt Trap 34.6. to
35.7 ft.
Bottom Well Cap at 35.7 ft.

Hole Cleaned Out to 36.5 ft. 35- .':-"

.CLAYSTIOEý greenish gray, massive, soft, bedrock (silty,

Notes: See Detail A for ". some sand lenses)
surface completion. Total Depth = 36.5 fact
All PID readings equal
to background.
Munsell color chart used. 40-

Prepared for. Figure A13
Program Manager for
Rogram Montain l WELL COMPLETION DIAGRAM AND

Rocky Mountain Arsenal LOG OF BORING FOR WELL 37444

Commerce City, Colorado



- EQUIPMENT B-57 Mobile
a. a..
M1 E

o 'S ELEVATION 5134.95 It DATE 11/22/89

0 SC, clayey sand, 10 YR 7/4 - very pale brown, slightly

plastic, medium stiff, dry, alluvium

SM, silty sand, 10 YR 6/8 - brownish yellow, non-plastic,
loose, moist, alluvium

5_1

SC, clayey sand, 10 YR 5/8 - yellowish brown, slightly
plastic, medium stiff, moist, alluvium

10-

SC, clayey sand, trace gravel, 10 YR 6/6 - brownish yellow,
loose, non-plastic, moist, alluvium

15-

.GC, clayey gravel, sub-rounded gravels, some sand, 10 YR
7/8 - yellow, non-plastic, medium dense, dry, alluvium

20- 7`4 w P, sandy gravel, arkose rich - sub-rounded gravels, trace
silt, 2.5 YR 5/4 - reddish brown, non-plastic, loose, dry,

".-. alluvium

25- ,

Cobbles present

30 "W-ater Level at 30.0 feet - 11/22/89
CLAYSIONE, 5 YR 5/1 - gray, low hardness, weathered
bedrock

35

Total Depth = 36.0 feet

Notes: All PID readings equal
to background.
color chart used. 40-

Prepared for: Figure A14
Program Manager for LOG OF BORING RI-15
Rocky Mountain Arsenal

Commerce City, Colorado



TO FCSN EQUIPMENT Standard Rotary
ELEVATION 517,14ft.~

CL ELEVATIION 8127.56 ft. DATE 10/19/89

Top of Casing at pround TOPSOI1L

8-ln.-Dia. Borehole 0 to QL, sandy clay, buff, moist, alluvium

5-

4-ln.-Dia. Schedule 40 PVC -

Blank Casing 0bo 30ft. Z *t

- Cl, silty clay, buff to brown, moist, alluvium
Bentonjic-Cement Seal 0 to
20 ft.

Bentonite- Pellet Seal 20 to
25 ft.

25-

CSSI 8-12 Sandpack 25 to
60 ft.

30 Moisture increases to wet

4-In.-Dia. PVC Slotted 71Water level reading at 33.0 feet - 11/1/89
Sacren (0.020 Inch) 29.5 to
59.5 ft. 

3 -5]

401

Notes: See Detail B for
surface completion.
All PlO readings equal to
background
Munsell color chart used.



(Continuation of Well) i (Continuation of Log)
- 40-

45

50-

551 SHALE, bedrock

4-1n.-Dia. Blank Silt Trap 60
59.5 to 60 ft. Total Depth = 60.0 feet
Hole Cleaned Out to 60 ft. Notes:

This well was sampled for the Offpost RI Addendum
field program, but was installed by another contractor
for the South Adams County Water and Sanitation
District. Sources of lithologic data: Colorado Division
of Water Resources and Mubtr Engineering.

70-

75-

80-

Prepared for: Figure A15
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37441

Commerce City, Coloredo



'- EOUIPMENT Air RMtr

EL VAI~jn. iELEVATION 5121.9 it. DT
GROUNDSURFAC

Top of Casing above -ground 1-:* 0- SM. silty sand, brown, loose, moist. alluvium

Increasing clay fraction

LS-In.-Dia. Borehole 0to I Lenses of gravels and coarn sands in aSiltymatrix-
54 ft.30brwalvu
12-ln.-Dia, Blad Steel I. * L ses;of gravels and sands in asilty matrix brown,
Conducbor Casing 0to 54ft. aihri'ium

- SL~ coarse praned mub-uotmded sand and gravel, alluvham
11-7/8-ln.-Dia. Borehole 54 slydkyllwroberc
to130 ft. ___________silty,__dark ____________bedrock

8-ln.Dia. lack teel60- sjRAII blue. occasiona lignite; fragmients and auMuPolr
Conductor Casing 0 to 130 ft. zsanid

-~ Shale and sands interbedded
7-7/-InDia.Borhole130Dark gray shale with some subangular coarse prained
to 32 ft.quartzitic sand

90 Dceasing sand fraction
- Cuttings show dark pray shales and yellow-brown daiq Iand

4-ln.-Dia. Black Steel Blank -clsonoslsoe

Casing 0 to 210 ft.- Shale fraction decreasing - medium pray clay
- ~~Clay with occasional shale lese

Clay, blue-gray

Bentonite-Cement Seal 0 to - Water level reading at 134.0 feet - 9/12/89
160 ft. . A- -&E, very sandy shale, dark gray, fissile

S Very sandy shale

Bentonite-Pellet Seal 160 to beAring -& eyfn rie. iltbon ae
171 ft.bern

"RAI Z, dark-gray-black, some clay lenses

CSSI 10.20 Sandpack 171 to 10~
323 ft Dark-ay, ruisse, abundant fossil material

4-ln.-Dia. Black Steel Blank
Casing 0 to 210 ft.__ Soesnylss

210-
___ Abundant plant fossils with some minor sands

4-ln.-Dia. Stainless Steel
Slotted Screen (0.020 inch) SRkNDSID141E. fine grained, uncemnented. quaruitic, water
210 to 230 ft. -. bearing

240 . SHL

Notes: See Detal A for surface
comptn-
All PID readhns equal to

Munse9 cowo chin used



(C on utitw on of W ell) 4A( o t n at o f L g

40-

4-ln.-Dia. Black Steel Blank - ~Sandy, dark-gray
Casing 230 to 2,80 ft.

- Shale and sandy shae of various colors
270

SShale, sandy, dark-gray

4-ln..Dia. Stainless Steel30
Slotted Screen (0.020 Inch)
280 to 320 ft.

SSHALER clay with occasional fragmensopyeHole Cleaned Out to 323 ft. Tota Dept py33.0fee

330 TtlDph 3sute

390-I

420

450

Pf~pparedfor.480
Preprare Maagr fo Figure A16
PRogrk m Monain ager WELL COMPLETION DIAGRAM ANDCOMMWy Moutain CA1rado LOG OF BORING FOR WELL 37431



TOP OF CASING EQUIMENT Air and Mud Romai
ELEVATIONNZAf

IIELEVATION NIA It. DATE /241"

Topof asig bov grund0-SM, silty sand, fine to coarse grainied, some giravel,lgh
levelbrown, non-plastic, loose, moist, alluvium

IS-1/4-in.-Dia. Borehole 0
to 76 ft.
12-In.-Dia. Black Steel lne instcnet
Conductor Casing 0 to 76 ft. Ices nsl otn

11-78-ln-Dia Borhol 76 CJAXSIQNE, blue-gra~y, massive, soft, bedrock
to 188 ft.
8-In.-Dia. Black Steel - -.

Cosiuctr Csin 0 o 18 f. - Thin stringer of sandstone, fine grained, yellow-brown, well

7-7/8-ln.-Dia. Borehole 188 cmne
to 442 ft.

.CLAXSI.fr blue to gray, occasionally sandy, fissile,
go- blocky, closely fractured, well indurated

4-In.-Dia. Welded Black
Steel Blank Casing 0 to. -

380 ft.

120-

Becomes soft

Bentonite-Cement Seal 0 to --

180.6 ft.

- 180- Water level reading at 179.0 feet - 8/28/90

Bentonite-Pellet Seal 180.6
to 200 ft.

SANDSTONE, silty, gray, fine to medium grained,
moderately cemented with chert interbeds, water bearing
SILISIONE sandy, gray, trace black cherty shale

240 ~-~ CI.AYSIQN, black, platy, siliceous, moderately

Notes: See Detail A for surface
completion.
AM PID readings equal to
background.
Munsell color chart used.



_j t(Continuation of Well) 10(Continuation of Log)

40 -p fractured
.lAX.SMNE, gray, some black shale

RA SIONE, silty, fine grained, moderately cemented,
water bearing

* 270- black, medium hard, lignitic

SA S•PlSIO. silty, fine grained, gray, little mica,
moderately cemented, water bearing

CSSI 8-12 Sandpack 200 to
442 ft. rtAYSIQH , gray to black, medium hard, lignitic, waxy

luster

3601SANDS.O , silty, gray

SA STONE, fine to medium grained, no fines,
uncemented, produces much water

Stainless Steel Adapter - LAYSTONE, brown to black and SILTSTONE, sandy,
(5-In. Welded to 4-In. 390- gray
Threaded) at 380 ft. -

SANrhDSO)NE, fine to medium grained, no fines,
4-1n.-Dia. Stainless Steel uncemented, produces much water
Slotted Screen (0.020 Inch)
380 to 420 ft.

420 -
- £LA.XS•NE, black and brown, lignitic, soft

Hole Cleaned Out to Total Depth = 442.0 ft
442.0 ft. 450-

480-

Prepared for: Figure A17
Program Manager for WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37445

Commerce City, Colorado



TOP OF CASING EQUIPMENT Air and Mud R*hWY
ELEVATIO N 4 NI 

ELEVATION N/A ft. DATE 10181"

Top of Casing above ground IT Mh, silty sand, brown, loose, moist, alluvium

levelBecomes coarser with depth, grades to
- 14 ~SE, graveily sand, very coarse grasned loose, saturated,

alluvium
1.5-In.-Dia. Borehole 0 to 30-
38 ft. SNSOEvr ore ad uetd erc12-In.-Dia. Black Steel - s innercorehadcweebdok
Conductor Casing 0 to 36 ft. : £lAYSInNFE, gray

11.7/-In.-ia. Brehol 38 :SANDSTONIE mediuni to coarse grained very arkosic~,
to 255 Blac som da
8-In.-Dia. BakSteel RHA= S -t F ANID rl AYSTONE
Condductor Casing 0 to 253 ft.

7-7/8-ln.-Dia. Borehole 255
to 440ft.-

4-ln.-Dia. Black Steel Blank-
Casing0to 356 ft. -

Bentonite-Cernent Seal 0 to 180 =
260 ft.

=Water level reading at 188.0 feet - 10/9/90

SANDSI.QkME, poorly cemented
- .CAYSITfrIE, sandy2101 

=

240--

Notes: See Detail A for surface
comnpletion.
All PID readings equal to
background.
Munsell color chart used.



(Cotuation Wui) i i (Co utnuomn oi Log)

- - SHALE, sandy

- - -0- AIR

Bentonite-Pellet Seal 260 to
270 ft.

* £LAYSITkiE, sandy, cemented, hard

SAINDSIOQ -eeal poorly cemented wawr bearin
CSSI 0-20 Sandpack 2? to vry hard from 295 to 299 feet

400 ft.

-~SHALE

330
SA14DSTOE

SALE, sandy, gray

SANDSMHE, uncemented, water bearing

380-

-~SHALE-

4-ln.-Dia. Stainless Steel
Slotted Screen (0.020 Inch) : S , sandy
356 t0396 ft. 390 SANDSTONE, uncemented, water bearing

S.59 SHALE sandy

Backfill 400 to 440 ft. 420""

A '.'V __SHALE

Total Depth = 440.0 feet

450-

480-

Prepared for: Figure Al8
Program Manager #or WELL COMPLETION DIAGRAM AND
Rocky Mountain Arsenal LOG OF BORING FOR WELL 37446

Commerce City, Colorado



.25 DRAINAGE PORT 8-IN.-DIAMETER STEEL WELL
HOUSING WITH LOCKING COVER

WELL CAP
24 IN. =WELL PAD

GROUND SURFACE

CEMENT -BENTONITE
SANITARY SEAL

12-IN.-DIAMETER BORING

4-IN.-DIAMETER SCHEDULE 40
WELL CASING

DETAIL A: ABOVEGROUND COMPLETION

COVER

GROUND SURFACE WELL PAD

SIN. • -WATERPROOF WELL CAP WITH
LOCKING COVER

CEMENT-BENTONITE

SANITARY SEAL

12-IN.-OIAMETER BORING

4-IN.-DIAMETER SCHEDULE 40
WELI. CASING

DETAIL S: SUBSURFACE COMPLETION

rPrepared for: Figure A19

Program Manager for MONITORING WELL SURFACE
Rockyy Mountain Arsenal [COMPLETION DETAILS

ICouummere CIty, COMordo



20000, ?n le.

MAJOR DIVISIONS I TYPICkL NAMES

- WELL GRADED GRAVELS WITH OR

CLEAN GRAVELS WITH ... WITHOUT SAND. LITTLE OR NC FINES

GRAVELS UTTLE OA NO FINES GP" POORLY GRA-ED GRAVEL.S WITH OR
G.P WITHOUT SAND. LITTLE OR NO FINES

g <& OMFL7INGAIt SILT GRAVELS. SILTY GRAVELS iii

I/ ASE IIO..AE >EA WITH SAND15 L *GEP THAN

c3aho4 IEE IZEGON vi OVEp Gm SIT GRVI.SLT RVLII; CA a, 1 % FIN ES C '"

Z-%I• GC CLAYEY GRAVE-Se. CLAYEY
GRAVELS WITH SAND

SW .: WELL GRADED SANDS WITH OR WITHOUT
/c•-_• 0 ss " " GRAVEL. LITTLE OR NO PINES

~LU"-S SANDS LIPIO.EORNOFINES .:: ' POORLY GRADED SAN -S WITH OR

S. WITHOUT GRAVEL. LTLE OP NO FINES
< MORE THAN HALF

COARSE RMALCTION Sq 1: SILTY SANDS WITH OR
IS SMAL.EP ThktN 1:, WITHOUT GRAVEL
NO 4 SIEVE Sin SANDS VAT04 OVER WTOTGAE

12% FINES Sc CLAYEY SANDS WITH OR
WITHOUT GRAVEL

L INORGANIC SILTS AN- VERY PINE
ML SANDS. ROCK FLOUF., SILTS WITH

9r.:,- I ZANDS AND GRAVELS
-- SILTS AND CLAYS INO0RGANIC CLAYSO,. LOW TC

.. C.. MEDIUM PLASTICITY. CLAYS WITH
W-> UOUID UMIT 50% OR LESS SANDS AND GRAVE-l.. L"EAN C..AYS

, OL. I- I; ORGANIC.SILTS OP CAYS
..6_ v I I I OF LOW PLASTICIT,

1M INORGANIC SILTSc. MICACEOUS OR•, ..MH DIATOMACIOUS. =IN--" SANDY OR

•IOUI0~~~~~ I.MI 0RETE SO&. 1,-.. S•C -AS-:. = - S I v$7
SILTS ANDCAH INORGANIC CSL.A'" •F

z IOUIO LIMIT GREATER THA:•.k-C PLASTIICIT Y. A-

-w ORGANIC SILTS Q= :-4YS

0; -EI I.Z-C;ATIC

HIGHLY ORGANIC SOIL-S i1 I1 SANT -:Z4H.YiORGANIC SOILC-

Prepared for. Figure A20
Program Manager for UNIFIED SOIL, CLASSIFICATION SYSTEM
Rocky Mountain Arsenal AND SYMBOLS

Comme.e city, Colorado



Appendix B

GROUNDWATER ANALYTICAL DATA



LIST OF TABLES

Table No.

BI Groundwater Investigative Analytical Data

B2 Groundwater GC/MS Analytical Data

B3 Groundwater QA/QC Analytical Data

B4 Groundwater Duplicate Analytical Data

B5 Investigative Analytical Data for Domestic Well Samples

B6 GC/MS Analytical Data for Domestic Well Samples

B7 QA/QC Analytical Data for Domestic Well Samples

B8 Duplicate Analytical Data for Domestic Well Samples

B9 Vinyl Chloride Analytical Results for Groundwater Samples

20000,350.10 - RIA
0731022992
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Table B9: Vinyl Chloride Analytical Results for Groundwater Samples

Samole ID Samole Date -Value

37307 11/09/89 < 0.4600
37308 11/07/89 < 0.4600
37309 11/07/89 < 0.4600
37312 11/07/89 < 0.4600
37313 11/27/89 < 0.4600
37316 11/08/89 < 0.4600
37317 11/08/89 < 0.4600
37318 11/16/89 < 0.4600
37320 10/25/89 < 0.4600
37321 10/26/89 < 0.4600
37322 10/26/89 < 0.4600
37323 11/09/89 < 0.4600
37327 11/08/89 < 0.4600
37330 10/31/89 < 0.4600
37338 11/09/89 < 0.4600
37339 11/09/89 < 0.4600
37341 10/26/89 < 0.4600
37342 10/31/89 < 0.4600
37343 10/25/89 < 0.4600
37344 10/31/89 < 0.4600
37362 11/14/89 < 0.4600
37365 11/07/89 < 0.4600
37367 11/02/89 < 0.4600
37368 11/07/89 < 0.4600
37369 10/25/89 < 0.4600
37370 11/07/89 < 0.4600
37371 11/08/89 < 0.4600
37372 11/07/89 < 0.4600
37373 10/31/89 < 0.4600
37374 10/31/89 < 0.4600
37376 11/14/89 < 0.4600
37377 10/25/89 < 0.4600
37378 11/17/89 < 0.4600
37379 11/16/89 < 0A600
37380 11/15/89 < 0.4600
37381 11/02/89 < 0.4600
37383 11/02/89 < 0.4600
37387 11/15/89 < 0.4600
37388 11/02/89 < 0.4600
37389 11/08/89 < 0.4600
37391 10/25/89 < 0.4600
37392 10/25/89 < 0.4600
37395 11/15/89 < 0.4600
37396 11/08/89 < 0.4600
37397 11/08/89 < 0.4600
BOLLER 11/27/89 < 0.4600

Notes: Values are reported in micrograms per liter.

20000,350.10(2) - RIA
0302030292
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SURFACE-WATER ANALYTICAL DATA
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Appendix D

STREAM-BOTTOM SEDIMENT ANALYTICAL DATA
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DI Stream-Bottom Sediment Investigative Analytical Data
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Appendix E

SURFICIAL AND SUBSURFACE SOIL ANALYTICAL DATA
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Table No.
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E3 Surficial and Subsurface Soil Duplicate Analytical Data

E4 Surficial and Subsurface Soil Background Analytical Data
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BIOTA ANALYTICAL DATA
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Appendix G

COLORADO DEPARTMENT OF HEALTH
SURFICIAL SOIL ANALYTICAL DATA



Letter dated June 2, 1989, from Mr. Jeff Edson of CDH to Mr. Connally Mean of EPA Region
VIII, transmitting analytical results for offpost surficial soils collected immediately north of RMA.

20000,350.10 (1) - APX-G-AD.RIA
1028102991
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STATE OF COLORADO
COLORADO DEPARTMENT OF HEALTH
4210 East IIth Avenue . -.- -.
Denver, Colorado 80220 -7

Phone (303) 320-6333

- . ' ' - " '. .

Roy Ron*,
.Govern•r
Thornl$ M. Vernon. M.D.

~~ Ezecutie tirecwo

June 2. 1989

Mr. Connally Mears. 8HWM-S-R
U. S. EPA, Region VIII
One Denver Place
999 18th Street. Suite 4500
Denver, CO 80202-2413

Re: Offibost Surficial Soil Sampling North of RMA

Dear Mr. Mears:

Attached are the data for the CDH surficial soil samples collected earlier
this year north of IRMA at various residences in the vicinitv of 96th Avenue
and Peoria Street. Also enclosed is a copy of the Chain of Custody Record. a
narrative describing sample locations, and a sample location map.

Two errors have been noted on the lab results from Hagar Laboratories (Report
on Service Number 40289M, March 20, 1989). After a cross-check with the
field notes and chain of custody records, it was discovered that the lab
misread two sample numbers. The first correction changes sample number
SMAL5WB-CDH (Table 4) to SMAL4WB-CDH. The second correction changes sample
number LAMBIWB-CDH (Table 8) to LAMB4WB-CDH. In addition, note that samples
WERT2WB-CDH and WERT3WB-CDH are colocated duplicates and WERT-TB is a field
blank.

CDH is currently calculating risks to the offpost residents exposed to
contaminants identified in this sampling. Accordingly, CDH requests that
before any agency of the United States or Shell Oil releases calculated risk
determinations to the public, a meeting be held to discuss this issue.

Sincerely,

3eeifýon
MRACoordinator

Hazardous Materials and
Waste Mnaement Division

/cf

1



SN 40289EN
March 20, 1989

TABLE 1

Sample Number Hager Reference # Analysis Concentration Detection
- (mg/kg) Limit

(mg/kg)

SMALlWB AA-58148 arsenic 7

m0 qaqwb cadmium .. 0
copper 20
chromium 14
lead 60
merury ND 0.02
selenium B
zinc 140

Concentration Detection
(ug/kg) Limit

(ug/kg)

alpha-BHC ND 10
beta-BHC ND 10
delva-BHC ND 10
gamma-BHC (Lindane) hN 10
heptachlor ND 10
aldrin LT(I0 )
isodrin NM D0
heptachlor epoxide N!D 10
a-endosulf an ND 10
dieldrin 90
4,4'-DDE ND 10
endin NM 10
b-azdosulf an NM 10
4,4'-DDD ND 10
endeosulf an sulfate ND 100
4,4-DDT NM 10
methoxychlor KD 1000
alha-c-hlordane ND 10
gama-chlo-rdane ND i0
mouphene ND 1000
endrin aldehyde ND 100
aroclor-1016 KD 500
aroclor-1221 NM 500
aroclor-21232 ND 500
aroclor-1242 NM 500
aroclor-1248 NM 500
aroclor- 1254 ND 500
aroelor-21260 ND 500

Note: ND - not detected at the specified detection limits.



-N 40289VN
,arch 20, 1989

TABLE 2

Sample Number Hager Reference # Analysis Concentration Detection
(mg/kg) Limit

(mg/kg)

#MAL2WB AA-58149 arseni.c 7

AMD'j Wb cSAMIum LT(1.0)
copper 20
chr=Lium 12
lead 50
mer==ry ND 0.02
sakenium L?(B
zinc 120

concentration Detecti on
(ug/kg) Limit

(ug/kg)

alpha'-BEIC ND 10
beze-~BHC ND 10
delta-SHC ND 10
gamma-BHC (14.ndane) MD 10
heptachlor Kv 10
aidrin KID 10
isodrin ND 10
heptachlor epoxideý ND 10
a-endosulf an ND 10
dieldrin 40
4,4*-DDE ND 10
andrIn NO 10
b-andosulf an ND 10
4,4'-DDD NID 10
endosuif an sulfate KID i0o
4,4*-DUT 120
zuethoxychlor NID 1000
alpha-chlordans ND 10
gazina-chlordans hND 10
tozaphene NMD 1000
andrin aldehyde N*D 100
a~roclor-1016 ND 500
aroclor-1221 ND 500
aroclor-1232 NID 500
aroclIor-1242 NIP S00
axroclor-1248 NO 500
axwclor-1254 NM 500

Izcor-1260 NID 500

Note: ND -not detected at the sp ecified detection limits.



SN 40289ENJ
march 20, 1989.

TABLE 3

Sample Number Hager Reference #Analysis Concentration Detection
-(mg/kg) Limit

(mg/kg)

SMAL3WB-CDR AA-58150 GRsuIC 5
cadmium LT(1.1)
copper 10

Mercury ND 0.02
se~eftiua ND8
zinc s0

Concentration Detection
(ug/kg) Limit

(ug/kg)

salpha-BHC NDT 10
beth..EHC ND 10
delt&-BHC ND 10
gama-BHC (Lindane) N'D 10
heptachlor NID 10
maldrin LT(10)
isodrin. ND 10
heptachlor epoxiLde IND 10
a-endosulf an N'D 10
dialdrin s
4,4'-DDE KID 10
endrin h*D 10
b-endosulf an KD 10
4,4*-DDD ND 10
endoesuif an sulf ate, ND 100
4,4*-DDT NID 10
metboxychlor ND 1000
alpba-chlordarie NID 10
gmazw-chlordane NID 10
tozaphene, ND 1000
endrin aldehyde ND 100
aroclor-2016 ND 500
aroclor-1221 NID 500
aroclor-1232 ND. 500
aroclor- 1242 ND 500
aroclor-1248 ND 500
aroclor-*1254 ND 500
aroclor-1260 ND 500

Note: ND -not detected at the spiecified detection limits.



SN 40289EN
March 20, 1989

TABLE 4

Sample Number Hager Reference # Analysis Concentration Detection

(mg/kg) Limit

S,4LqW,. (mg/kg)

A -58151 arsenic 4
cadmium LT(1.0)

4., copper 10
"1i22, chromium 11

lead 30
mercury ND 0.02
selenium LT(8)

S.zinc 5o

Concentration Detection
(ug/kg) Limit

(ug/kg)

alpha-BHC NM 10
betea-BHC ND 10
delta-BHC No 10
gamma-BHC (Lindane) NO 10
heptachlor .QND 10
aldrIn LT(10)
Isodrin 1D 10
heptachlor epoxide ND 10
a-endosulf an ND 10
dieldrin 70
4,4'-DDE ND 10
endrin LT(10)
b-endosulfan ND 10
4,4'-DDD ND 10
endosulfan sulfate ND 100
4,4'-DDT ND 10
methoxychlor N'D 1000
alpha-chlordane ND 10
gamma-chlordane ND 10
tozaphene ND 1000
endrin aldehyde ND 100
aroclor-1016 ND 500
aroclor-1221 ND 500
aroclor-1232 ND 500
aroclor-1242 ND 500
aroclor-1248 So 500
aroclor-1254 D 500
aroclor-1260 ND 500

Note: D - not detected at the specified detection limits..

5



SN 40289EN
March 20, 1989

TABLE 5

Sample Number Hager Reference # Analysis Concentration Detection
7 (mg/kg) Limit

(mg/kg)

OHLE3WB-CDH AA-58152 arsenic 10
cadmium LT(1.1)
copper 10
chromium 17lead 20
mercury NO 0.02

selenium KID 4
zinc 50

Concentration Detection
(ug/kg) Limit

(ug/kg)

alpha-SHC NOD 10
beta-BHC NOD 10
delta-BHC NM 10
gamma-HC (Lindane) N, 10
heptachlor ND 10
aldrin LT(10)
isodrin NID 10
heptachlor epoxide NID 10
a-endosulf an NM 10
dieldrin 10
4,4*-DDE ND 10
endrin ND 10
b-endosulf an ND 10
4,4'-DDD ND 10
endosulfan sulfate NM 100
4,4'-DDT NM 10
methoxychlor NID 1000
alpha-chlordane NM 10
gaa-chlordane NID 10
toxaphene NhD 1000
end-r-In aldehyde NM 100
aroclor-1016 ND 500
aroclor- 1221 ND 500
aroclor-1232 ND 500
aroclor-1242 ND 500
aroclor-1248 N'D 500
aroclor-1254 ND 500
aroclor-1260 ND 500

Note: ND - not detected at the specified detection limits.

I'



SN 40289EN
y4arch 20, 1989

TABLE 6

sample Number Hager Reference # IAnalysiS Concentration Detection
(mg/kg) Limit

(mg/kg)

OHLE4WB-CDH AA-58153 arsenic 7T1
cadmium 10M
copper 1

chromium13
is" 20

merCUry ND 0.02

se-lenium NID 15

zinc 40

Concentration Det~ecti on

(ug/kg) Limit
(ug/kg)

alphia-BHC ND 10

beta-SHC ND 10

delta-BHC NID 10

Grawa-BHC (Lindafle) ND 10

heptachlor ND 10

aldrin LT(10)
Isodrin NID 10

heptachlor epox~ide NID 10
e-endosulf an NID 10
dieldrin 20
4,4'-DDE NID 10
endrin *NID 10

b-eridosulf an NID 10
4,4'-DDD NID 10

endosulIfan sulfate NID 100
4,4-DDT ND 10

methoxyvchior ND 1000

alptia-Chlordans NID 10

gamma-chlordane, ND' 100

taxapheneND 10

endrmn aldehyde NID 100

axOClor-20l 6  NM 500

arotclor-l 22 1  ND 500

aroclor-123 2  NM 500

arcor-1242  ND 500

axoclor-12 4 8 NDo50
aroclor-1 2 5 4  ND 500
aroclor-1 2 6 O ND 500

Note: 'ND -not detected at the specified detection limits.



;N 40289EN
4iarcki 20, 1989

TABLE 7

Sample Number Hager Reference # Analysis Concentration Detection
(mg/kg) Limit

(mg/kg)

LAMBIWB AA- 58154 arsenic 9
ýwqqv3b cadmAIm 1.1

copper 20
chromium i5
lead 70
mercury ?N'D 0.02
selenium NID a
zinc 110

Concentration Detection
(ug/kg) Limit

,(ug/kg)

alpbin'BHC KID 10
becam-SHC NM 10
dalta-BHC JIM 10
gamm-BHC (Lindane) NID 10
heptachlor KID 10
ealdxzin ND 10
isodrIn NID 10
heptachlor epoxide LT(10)
a-eadosulf an ND 10
d~ie]ldrin 40
4,4'-DDE ND - 10
endrin ND 10
b-endosulf an NID 10
4,4'-DDD NID 10
endosu2.f an sulf ate NM 100
4,4'-DDT NID 10
metboxychlor NDM 1000
aipha-chiordane 40
gamman-chlordane 20
toxaphene N'D 1000
endzmn aldehyde NID 100
aroclor-1016 Ma 500
aroclor-1221 NID 500
aroclor-1232 ND 500
aroclor-1242 NM 500
arovclor-1248 ND 500
aroclor-1254 NID 500
aroclor-1260 ND 500

Note.: ND -not dettec-ted at the specified detecttion limits.



SH 40289EN4
March 20, 1989

TABLE 8

Sample Number Mager Reference #f Analysis Concentration Detection
(mg/kg) Limit

e-,*LAMB614B-C.1'A(mg/kg)

AA-58155 arsenic 9
cadmium 1.0
copper 10

CPclhroium LT(30)
lead 20
mercury NM 0.02
selenium BI

tp'N h- zi*nc go

Concentration Detection
(ug/kg) Limit

(ug/kg)

al.pbs-3HC ND 10
beta-SHC ND 10
delta-BHC NID 10
gamma-BHC (Lindane) NT 10
heptachio-r ND 10
aldrIn LT(10)
Isodr-in ND 10
heptachior epoxide NID 10
a-endosulf an NID 10
dieldrin 10
4,4*-DDE ;!0
exOdrin LT(10)
b-endosu.f an NID 10
4,4'-DDD NID '10
endosu.f an sulfatCe NM 1.00
4,4'-DDT 240
methoxychlor N*D 1000
alpha-chlordane NID 10
gazusa-chiordane NID 10
moxaphene, NM 1.000
endrin aldehyde NID 100
aroclor-1016 ND 500
aroclor-1221 NM 500
aroclor-1232 ND 500
aroclor-1242 ND 500
a--rolor-1248 NID 500
aroclor-1254 NYD 500'
.aroclo:-1260 NID 500

Note: ND -not detected at the specified detection limits.



WH 40289EN
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TABLE 9

!ample Number Mager Reference # Analysis Concentration Detection
(mg/kg) Limit

(mg/kg)

ELA!B5WB-CvH AA-58156 arsenic 6
cadmium ND 0.9
copper 10
chromium 9

~~o~h~lead 10

zinc 30

Concentration Detection
(ug/kg) Limait

(ug/kg)

alpha-SHC NID 10
beta-SHC NID 10
delta-BHC NM 10
gamm&-BHC (Lindane) NID 20
heptachlor ND 10
aidrin LT(10)
Isodrin ND 10
heptachior epoxide NID 10
a-eudosulf an NID 10
dieldrin LT(10)
4,4'-DDVE ND 10
endzin LT(10)
b-enzdosul-ghan ND 20
4,4'-DDD NM 10
endosuif an sulf ate TIM 100
4.4*-DDT ND 10
metboxychlor ND 1000
aipha-chiordane N*D 10
gamm-chlordane NM 10
twxaphene NID 1000
endrIn aldehyde NID 100
aroclar-1016 NID 500
,.roclar-1221 ND 500
aroclor-1232 ND S00
aroclor-1242 ND 500
aroclor-1248 ND 500
aroclor-1254 NM 500
aroc3.or-1260 ND 500

IO'te: ND -not detected at the specified detection limits.

U
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TABLE 10

Sample Number Hager Reference * Analysis Concentration Detection
(mg/kg) Limit

(mg/kg)

WERT2WB-CDH AA-58157 arsenic LT(5)
cadmium 11' 1
copper 7

lead 10
mercury NM 0.02
selenium ND 14
zinc 30

Concen-r-ation Detection
(ug/kg) Limit

(ug/kg)

alpha-BHC ND 10
beta-BHC Nf 10
delta-BHC IND 10
gamma-BHC (Lindane) NMl 10
heptachlor NM 10
aldrin LT(10)
isodrin Nl -10
heptachlor epoxide NMl 10
a-endosulfan NM 10
dielsdrin 10
4,4'-DDE ND 10
endrin LT(10)
b-endosulfan N'D 10
4,4'-DDD ND 10
endosulfan sulfate NM .100
4,4*-DDT LT(10)
methoxychlor NI) 1000
alpha-chlordane XfD 10
gamma- chlordane KID 10
toxathene Nfl 1000
enrain aldehyde NM 100
aroclor-1016 ND 500
a=-oclor-1221 NM 500
a.-oclor-1232 ND 500
aroclor-1242 Nfl 500
aroclor-1248 Nfl 500
aroclor-1254 Nfl 500
aroclor-1260 ND 500

Note: ND - not detected at the specified detection limits.
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TABLE 11

ample Number Hager Reference # Analysis Concentration Detection
(mg/kg) L i wit

(mg/kg)

ERT3WB-CDH AA-58158 arsenic LT(5)
cdimND 1

copper6
chromium6

phclead 10
e4Mf-CPmercury NID 0.02

seenumND 1-5

~-,c~Ie d~C~-)Concentration Detection
(ug/kg) Limit

(ug/)cg)

alpha-BHC ND 10

beta-BHC NID 10

delta-SHC ND 1.0

gamma-BHC (Lindane) ND 10
hatahlrND 10

epald hin LT(10)

Isodr-in NID .10

heptachlor epoxIde ND 10

a-endasulf an ND 10
dieidrin LT(10)_

.4,4-DDE LT(100
endrin L(0

b-endosulf an ND 10
4,4'-DDD ND 10

endosu.f an Sulf ate Nqp 100

4,4'-DDT LT(10)
mathoxycho ND 100
ealpha-chlordafle ND 10

guuma-chlordafle NID 10

=tozaphene NID 1.000

ezadzif aldehyde NID 100

aroclor-101 6  N*D 500

aroclor-1221  NID 500

aroclor-1232  NID 500

areclor-1242  NID 500

exrclor-1248  ND 500*

arocior-1254  ND 500

azoclor-12 6O NM S00

ot:ND -not detected at the specified detection limi~ts.
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TA3LE 12

sample Number Hager Reference # Analysis Concentrati.on Detecti.on
(ug/kg) Limit

(Ug/kg)

WERT-TB AA-58159 alpha-BHC ND) 10
beta-BHC NID 10
cielta-BHC N'!) 10
gamme-BHC (Lindane) ND) 10
heptachlor ND 10
aldrin NID 10
isodrin ND 10
heptachlor epoxide ND 10
a-endosulf an NID 10
dieldrira NT 10
4,4'-DDE NID 10
endrin ND 10
b-endosulf an ND 1.0
4,4*-DD!) ND 1.0
andosuif an sulfate ND 100
4,4'-DDT ND 10
mathoxychior ND 1000
alpha-chlordane ND 10
gamma-chiordane NID 10
toxaphene ND 1000
endrin aldehyde NID 100
aroclor-1016 ND 500
aroclor-1221 ND 500
aroclor-1232 hND 500
aroclor-1242 NID 500
aroclor-1248 ND S00
aroclor-1254 ND 5o0
aroclor-1260 ND 500

Note: N-D -not detected at the specified de-tection limuits.
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TABLE 13

SamPle Number Mager Reference # Analysis Concentration Detecti.on
(mg/kg) iz

(mg/kg)

COLLiWS AA-50160 arsenic 10
cadm~ium LU

fichqomiumP LT(15)
lead 20
mercUry NoD 0.02
selenium )N'D 14

40

Concentr-ation Detection
(ug/kg) Limit

(ug/kg)

alpha-SHC NID 10
be'ta-SHC 10 i
delta-SHC NID 10
q-ura-BHC (Lindane) ND 10
heptackhlor NM 10
aldrin LT(10)
isodrin NID 10
hep-tachlor epoxide N-0 10
a-andosulf an NM 10
dieldri~n 20
4,41-DDE ND 10
exe.ridn NID 10
b-endosulf an NID 10
4.4'-DDD NT 1.0
endosulf an sulfate ND 100
4,4'-DDT Ml) 10
methoxyvchlor NID 1000
alpha-chlordane NTD 10
gwzma-chlordane NID 10
,toxaphene NM 1000
exift-In aldehyde ND 100
arcalor-1016 NM So0
ar-oclor-IZZ1 NDM So0
aroc-lor-1232 NID 500
axoclo=-1242 kND 500
aroclor-1248 ND 500
aroclor- 1254 Soo50
aroclor-1260 ND500

Note: ND -notW detected at. the specified detection limits.
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TABLE 14

Sample Number Hager Reference # Analysis Concentration Detection
(mg/kg) Lmimt

(Mg/kg)

C0LL2WB-CDH AA-58161 arsenic 12
cadmium 1PT(1)(9~OVk4copper 10
chromium 16
lead 20
mercury NID 0.02
selenium ND 30
Zin~c 50

Concentrat6%ion Detection
(ug/kg) Limit

Cug/kg)

ailpha-EHc ND 10
bete-SHC ND 10
delta-BHC NM 10
gama-BHC (Lindane) NDM 10
heptachlor- NM 10
aldzi-n LT(10)
isodrin NID 10
heptachlor epoxide NID .10
e-endosulf an ND 10
dieldrin LT(10)
4, 41-DDE ND - 1
endrin LT(10)
b-endosulf in NID 10
4.4'-DDD NID 10
endosulfan sulfate NM 100
4,4'-DDT NM 10
methOxychior XD 1000
aipha-chiordane N7D 10
ganma-chlordane ND 10
toxaphene NID 1.000
enldrin aldehyde NM 100
earoclor-1016 NM 500
aroclor-1221 ND500
az*oClor-1232 ND500
aroc-lor-1242 ND500
aroc..lor-1248 ND 500
aroclor-1254 NID 500
Aaoclor-1260 IND 500

Note: ND -not detected a-, the sp'eciflied dete. ction limits.
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TABLE 15

Non-Aqueous Su-rrogate Percent Recove-- Summary

Surrogate Name: DBC

Sample Numbers:

AA-58148 
104%

AA-58148 Dup. 73%

AA-58149 89%

AA-58150 
70%

AA-58151 80%

AA-58152 73%

AA-58153 85%

AA-58154 75%

AA-58155 74%

AA-58156 72%

AA-58157 84%

AA-58158 62*

AA-58158 Dup 80%

AA-58159 100%

AA-58160 76%

AA-58161 44%

AA-58161 MS 33%

AA-58161 MSD 9%



OFEKF-r C01 SUtMCIAL SOIL SAMLING
NO=T OF EMa

Febrmary 24, 1989

Description of sample locations:

I. S*al lwb (co-located) south side of house, 18" from foundation,
below windo.

2. Sml 2wb (co-located) 10 ft. from east side of house, 3 ft. south of

patio in flowerbed area.

3. Swl 3wb ICUR) backyard, 8 ft. east of tree, 20 ft. south of bam.

4. Smal 4wb (CDI) southeast orea of yard, 20 ft. north of front (south)
fence, 25 ft. west of east fence.

Ohie Residenc

1. Whie lwb (Army), backard, in corner, on southwest side of worlshed.

2. (hle 2Wb (Army), backyard, west side of property, 250 ft. northwest
of house, on west side of dog pens.

3. Chile 3wb (CMII), southwest corner of front vard r telv 16 ft.
north of 96th Avenue, 20 ft. east of vest property line.

4. Chle 4wb (CDH), front yard, 12' east of drivekwy entrance, 20 ft.

north of 96th Avenue.

Lambert Residence

1. LIab Iwb (co-located) near southwest corner of house.

2. Lamb 2wb (Army) near west boundary property line, a o telv 60
ft. north of 96th Avenue.

3. Lamb 3wb, same locality as #2 - duplicate.

4. Lamb 4wb (CDII) near center of bakyard garden.

5. Lamb 5wb (CIIH), northeastern area of backvard, near flood plain

6. Lamb 6wb, between Imlbert and S.mlldone residence, in field.

Worth Resi

1. Wart lwb (Army), bakard between work sheds.

2. Wert 2Wb (CUR), front yard, approximately 50 ft. east of drivewwy,
10 ft. south of pine tree.

3. Wart 3wb (CDR), same location as #2 - duplicate.

I , i II I• I I I I7



I * Coil Iib (co-loiantd), 25 ft. west of front ya-d.

2. Col 2mb (CUR), Mroxcimte•l 100 ft. north of house, in rassy area,
of field.

1. Span lwb (Aro), even with Collins' bore., mid betwen Colirs
and ihle residenc (in open field).

"' ' ' I I I II i II I J I!
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REPORT ON SERVICE NUMBER 40289EN

HAGER Mrh2,18
LABORATORIES. INC. Customer Project Code:

To: Mr. Chris Dacey
GeoTrans
3300 Mitchell, Suite 250
Boulder, CO 80301

Analysis: The following samples were submitted for analysis:
Thirteen soil samples for arsenic, cadmium, copper,
chromium, lead, mercurX, selenium, zinc, and EPA Method
8080.
One water sample for arsenic, cadmium, copper, chromium,
lead, mercury, selenium, zinc, and EPA Method 8080.

Method: METALS
A measured aliquot of the sample material was acid-ashed and
diluted to a known volume. The quantity of the metal of
interest was determined by atomic absorption spectros ccpy.
The absorbance readings for each sample were compared to a
calibration curve obtained from standard metal solutions.

MERCURY
A measured aliquot of sample was digested with acid,
potassium permanganate and potassium persulfa=e solutions in
a hot water bath. The dissolved mercury was reduced to the
vapor state and analyzed with flameless atomic absor-ption
spectroscopy. Mercury concentration was determined by
comparison to standard mercury solutions.

EPA Method 8080: Organochlorine Pesticides and/or PCS's
30 grams of soil is extracted with a solvent using a soxhlet
ex-tactor for 24 hours. The extract is dried, concentrated
and exchanged for hexane. The pesticides and PCSB's of
interest are then dete--mined by gas chromatography employing
an electron capture detector by comparison to known
concentrations of pesticides and PCB's.

Results: The results are found on Tables 1 through 16.

Discussion: The water sample was analyzed as if it was a soil per
clients request.

LT( ) indicates "less than" with the lower limit of
quantification shown in parentheses.

All samples for metal analysis have been corrected for =he
blank values found in sample W-tERT-TB (AA-58159).



Page 2. SN 40289EN
GeO'Lrans
March 20. 1989

Discussion Hager Laboratories, Inc., has been AIHA accredited since

(€ont. ) 1977.

Laboratory data are filed and available upon request.

If you have any questions. please contact Harry Borg. of our
Technical Services Department, at (303)790-2727 or toll free
at (800)282-1835

Submitted by:
Michael Aaronson, P.h.D.
Environmental Chemistry Manager

MA/sn
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TABLE 16

Non-Aqueous matrix Spike/Duplicate matrix Spike Recovery

Compound Spiked Sample Duplicate Sample Spike Amount Spiked Duplicate
Result (SSR) Spiked Result Added (SA) Sample Spiked

(ug) Sample (SR) (ug) % Recovery Sample 4
Result (ug/g) Recovery

(ug)
g-BHC 0.18 off scale ND 0.2 90 peak off

scale

heptachlor 0.16 0.14 ND 0.2 80 70

aldrin 0.18 off scale 0.001 0.2 90 peak off
scale

dieldrin 0.21 0.02 0.005 0.5 41 3

endrin 0.33 0.60 0.001 0.5 86 11-3

DDT 0.138 0.154 N 0.5 277 1-54
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Appendix H

ANALYTICAL RESULTS FOR ADDITIONAL OFFPOST SURFICIAL SOIL SAMPLES
COLLECTED BY WOODWARD-CLYDE FEDERAL SERVICES (WCFS), MAY 1991
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Appendix I

COMMENTS AND RESPONSES TO THE OFFPOST OPERABLE UNIT REMEDIAL
INVESTIGATION, DRAFT FINAL ADDENDUM, NOVEMBER 1991



RESPONSES TO U.S. ENVIRONMENTAL PROTECTION AGENCY COMMENTS
REGARDING THE OFFPOST OPERABLE UNIT DRAFT FINAL REMEDIAL

INVESTIGATION ADDENDUM

GENERAL COMMENTS

Comment No. I

EPA is concerned that the CRLs for two compounds. atrazine and vinyl chloride, exceed the MCLs.
Appropriate CRLs must be utilized in the FS to avoid the preparation of an incomplete FS.

Response

The certified reporting limits (CRLs) for atrazine and vinyl chloride are based on analytical

protocols established in the Program Manager for Rocky Mountain Arsenal (PMRMA) Chemical

Quality Assurance Plan (CQAP) (PMRMA, 1989). The CRLs for these two compounds are the

best achievable levels based on the quality assurance/quality control (QA/QC) requirements

specified in the CQAP. However, the U.S. Department of the Army (Army)-conducted an

additional sampling episode in conjunction with the Comprehensive Monitoring Program (CMP)

to specifically assess the distribution of vinyl chloride in Unconfined Flow System (UFS) ground-

water in the Offpost Operable Unit (OU) at levels below the EPA maximum contaminant level

(MCL). The CRL for that episode was 0.46 pg/l. All results for that sampling round, which was

conducted in November 1989, were below detection. Because of a minor laboratory reporting

problem, these data were erroneously omitted from the Draft Final Remedial Investigation (RI)

Addendum report issued in November 1991. The report has been revised, and these vinyl chloride

results have been included Appendix B. The FS will consider this issue and other technical

limitations, consistent with guidance.

Comment No. 2

EPA does not agree that the deeper aquifers (Denver and Arapahoe) are adequately characterized.
Characterization of the Arapahoe is not possible based on three wells covering a ten square mile
area. This points out a significant gap in the data for the Arapahoe Aquifer which needs to be
addressed in order to adequately evaluate the hydrogeology of this important deeper aquifer. In
addition, there are instances where the CRLs exceed the MCLs in the Denver aquifer.

20000,901.10 - RC-02.SMF
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Response

The Army strongly disagrees with the comment. Characterization of the Denver and Arapahoe

formations has been conducted over the past several years. Monitoring wells have been installed

in both formations, and groundwater samples have been collected from domestic and monitoring

wells.

The Army presented its conceptual model for interaction between the Denver Formation and the

UFS in the Final RI and at a feasibility study (FS) technical meeting on October 16, 1991. Based

on the discussion in that meeting, consensus was reached that Denver Formation contamination

occurs primarily as local effects of interaction between the UFS and the weathered upper portion

of the Denver Formation. Additional data regarding contaminant distribution in the Denver

Formation are not necessary for conducting the EA and FS for the Offpost OU.

The monitoring network for the Arapahoe Formation is not limited to three wells as suggested by

EPA. The Army has collected over 90 groundwater samples from Arapahoe Formation wells in

the Offpost OU, including eight locations depicted in Figure 2.2 of the Draft Final RI Addendum.

The data from these wells permit a sufficient understanding of the nature and extent of

contamination in the Arapahoe Formation for conducting the EA and FS for the Offpost OU.

Comment No. 3

EPA has also noted that there were historic DIMP detections in the alluvium that are outside the
DIMP plume as currently portrayed in this document. Since there has not been any recent sampling
in this area. the extent of the DIMP plume remains in question.

Response

The Army strongly disagrees with this comment. The extent of DIMP was adequately portrayed

in the Draft Final RI Addendum for the purposes of conducting the EA and FS for the

Offpost OU. The extent of DIMP depicted in this report is consistent with previous

interpretations presented in the Final RI and annually in the Groundwater CMP report. The

20000.901.10 - RC-02.SMF
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infrequent, isolated occurrence of low levels of DIMP does not suggest the need for additional

sampling to support the EA/FS. No changes to the report are necessary.

Comment No. 4

Please describe in the text what criteria were used to select soil sampling sites.

Resoonse

The text has been revised to include additional information regarding the basis for selecting soil

sampling sites.

Comment No. 5

Please include the 12 additional soil samples that were taken, in the methodology section of the
document. Please present these data in a corresponding appendix. If the samples are already
included in an appendix. please clearly flag the appropriate 12 samples.

Response

The 12 samples collected by CDH in 1989 are discussed in Section 2.4.1 and shown in Figure 2.5.

Revisions to the text have been made to clarify that the 12 CDH samples are included in the

report. The analytical results for these samples are discussed in Section 6.0 and are presented in

Appendix G of the report. Appendix G is labeled as containing the CDH surficial soil analytical

results.

The letter from CDH dated June 2, 1989, which contains the analytical results for the CDH

surficial soil sampling program, does not report the sampling methodology used by CDH for

sample collection. However, review of the CDH's Proposed Soil Sampling Plan Offpost, North

and Northwest of the Rocky Mountain Arsenal (RMA), dated April 9, 1990, suggests that

sampling protocols used by CDH were similar to Army procedures. Section 2.4.2 has been revised

to indicate this similarity in-sampling methodology.

20000,901.10 - RC-02.SMF
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SPECIFIC COMMENTS

Comment No. 1. opae 6. narayraoh 1. third sentence

EPA does not agree that ground water in the Denver formation has been adequately characteri:ed.
As we stated in our review of the original EA/FS. comment number 12, Page 3-11. P.1.. VThe text
states that. regarding Denver Fmin. contamination and remediation. more data collection is
recommended prior to any remedial alternatives assessments for the Denver Fmin. This Seems to
imply that the present FS document is only a partial and/or interim FS. pending assessment oj
Denver Fmnn. remedial action assessments. To which the Army response was. "If additional data
indicates that an alternative analysis for the Denver Formation is required. this alternative analyrsi.%
will be provided in the revised EA/FS report. What was the justification for not collecting
additional data? In addition. there are several instances where contaminants have CRLs thai are
greater than MCLs.

The Army strongly disagrees with this comment. The nature and extent of contamination in the

Denver Formation in the Offpost OU has been adequately characterized for conducting the EA

and FS of the Offpost OU. Nature and extent of contamination in the Denver Formation was

discussed in the Final RI and subsequent CMP reports. In the Final RI, the Army presented its

conceptual model for interaction between the UFS and Denver Formation. Additionally, the

Army restated this conceptual model in an FS technical review meeting on October 16, 1991.

The comment also states that EPA considers the FS currently under preparation as "...a partial

and/or interim FS..." The FS currently under preparation is not a partial or interim FS. The

Army firmly believes that the analytical data for all media in the Offpost OU have been

adequately characterized for conducting the EA and FS.

The RI Addendum presents additional data and interpretations for samples collected under the RI

Addendum programs. Additional data for the Denver Formation were not considered necessary

for the RI Addendum programs, but have been collected under the Groundwater CMP. These

data are discussed in the revised Draft Final EA/FS. Those data are evaluated in the FS with

respect to the need for a separate alternatives analysis for the Denver Formation. As stated in the

Introduction to the revised Draft Final EA/FS, Nature and Extent of Contamination, additional

data for 14 Denver Formation monitoring wells are discussed in that report. These data indicate

20000,901.10 - RC-o2.SlMF
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that an alternatives analysis for the Denver Formation separate from the UFS is-not necessary.

Additionally, as the Army has stated on many occasions, because of localized hydraulic communi-

cation between the Denver Formation and the UFS and the limited extent of contaminants in the

Denver Formation, the effective remediation of the UFS will have a beneficial impact on

contaminant distribution in the Denver Formation.

The Army recognizes that CRLs exceed MCLs for a few contaminants. The Army has made

attempts to reduce CRLs for a number of compounds. However, the NCP provides appropriate

procedures for situations when technical limitations, including those associated with analytical

procedures, are encountered in the RI/FS process. The development of Preliminary Remediation

Goals (PRGs) in the FS will consider the relationships between CRLs and MCLs, consistent with

guidance.

No changes to the report are necessary.

Comment No. 2. oaue 6. oaraaraoh I

EPA agrees that the contamination in the Denver aquifer may have entered the system locally.
However, a review of hydrographs for wells near the NBS clearly show an almost immediate
response in the Denver Fm. correlating to changes in the alluvial water levels indicating that there is
good communication between the alluvium and the Denver aquifer in this area. This pathway needs
to be clearly investigated for completion of the FS.

Response

The FS will consider interaction between the UFS and Denver Formation in developing ground-

water alternatives for the Off'post OU. Also, the hydraulic response noted in the comment applies

to Denver wells in the UFS. The statement is not generally true for confined Denver Formation

wells. No revisions to the report are necessary.

20000,90o.1o - RC-02.SMF
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Comment No. 3- page IS- oararaoh I

The CDH sampling locations are not shown on Figure 2.5.

Response

All CDH sampling locations are shown on Figure 2.5. In the CDH letter to Mr. Connally Mears of

EPA dated June 2, 1989, CDH reported collecting a total of 12 investigative samples, one

duplicate sample, and a field blank on February 24, 1989. These samples, excluding the field

blank, are identified in the explanation contained in the upper right corner of the figure.

Comment No. 4. pase 15. oaragraph 2

How was the approximate distance and direction of the windblown dust estimated? Where are these
estimations presented?

Response

The prevailing wind directions were estimated on the basis of information obtained from several

sources, including the U.S. Weather Service and the RMA Comprehensive Monitoring Program

Air Quality Data Assessment Report dated June 1990. These sources indicate that the prevailing

wind direction is from the south. The estimated distance from RMA for which surficial soil

samples were collected was based on two principal factors. First, the Army considered CDH's

Proposed Soil Sampling Plan Offpost, North and Northwest of the RMA, dated April 9, 1990.

The Army's proposed sampling program was designed to encompass the locations proposed by

CDH. Second, the Army conducted a preliminary evaluation of surficial soil data from onpost

and offpost areas within approximately one-half mile of the northern RMA boundary. This

evaluation suggested approximately an order of magnitude decrease in concentration of selected

target analytes over approximately 5000 feet of distance from the suspected sources near former

Basin F. This information was used to estimate the maximum extent of OCPs in surface soil

caused by windblown transport from onpost RMA sources. The Army's proposed sampling plan,

which was presented to the Organizations and State (OAS) on June 26, 1990, identified sampling

locations up to 12,000 feet from the northern RMA boundary. These locations were selected to

20000,901.10 - RC-02.SMF
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encompass the area within which wind-transported soils were anticipated, assuming that the

offpost distribuiion of contaminants followed a pattern similar to that observed for the onpost and

near offpost samples. The report has been revised accordingly to include this discussion.

Comment No. 5. page 25. paraeraoh I

WVhen was the assessment of the boundary systems effects on the rate of contaminants migration
performed? Where are the results of this assessment presented?

Response

The assessments referred to in this paragraph were conducted in conjunction with and reported in

the Final RI. This paragraph has been modified to clarify that the Final RI is the source of the

information.

Comment No. 6. Fieure 2.5

CDH sampling locations are not shown on this figure as indicated in the text.

Response

See the response to EPA Specific Comment No. 3.

Comment No. 7. Fieure 3.1

Why are all of the contours inferred? Is the Army that uncertain of this interpretation or are the
data insufficient to allow for a more definitive interpretation.

Response

The contours on Figure 3.1 are inferred to reflect some degree of uncertainty in the shape of the

potentiometric surface for the UFS. However, the potentiometric surface of the UFS is

sufficiently understood for use in conducting an EA/FS for the Offpost OU. No revisions to the

report are necessary.

20000,9o1.1o - RC-02.SMF
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Comment No. 8. oaee 28. paragraph I

EPA agrees with the Army's conclusion that the data from three wells do not permit a defintive
assessment of the flow directions in the Arapahoe. It is possible that local flow patterns do not
coincide with the regional pattern. Such cases are not unusual in the onpost. i.e.. southerly flow
south of South Plants, a more westerly flow in the Basin A neck area. etc.

Resoonse

The Army has not concluded that the data do not permit a definitive assessment of flow directions

in the Arapahoe Formation. As stated in the referenced paragraph, "...data from these wells are

consistent with the northerly to northwesterly regional groundwater flow direction..." in the

Arapahoe Formation. Additionally, as discussed in the RI Addendum in Section 3.1.3.2 and the

Final RI, groundwater pumping from numerous wells in the Arapahoe Formation has resulted in

local variations in the flow directions in the Arapahoe Formation. However, basin-wide flow in

the Arapahoe Formation flows north to northwest. The data from the newly installed Arapahoe

wells identified at the top of page 28 are consistent with regional flow directions.

Comment No. 9. oage 28. paragraph 3

Were any data used from any domestic well samplings?

Response

As stated on page 29, paragraph 5, "Analytical data considered in generation plume maps of the

UFS include...domestic wells sampled under the RI Addendum and IRA A programs".

Comment No. 10. oaee 29. Daraeraoh 3

EPA agrees that distribution maps for the Arapahoe are not possible based on three wells covering a
ten square mile area. This points out a significant gap in the data for the Arapahoe Aquifer which
needs to be addressed in order to adequately evaluate the bydrogeology of this important deeper
aquifer.

Also the references here to sporadic detections, false positives, and localized effects is inappro-
priate without a discussion of the sampling of the domestic wells. Much of the sporadic detections.
false positives, and localized effects may be due to the fact that these data were collected from
domestic wells rather than monitor wells. The domestic wells introduce a large number of variables
into the sampling program which may effect the results. Such things as the amount of water that
was pumped from the well by the residents prior to the arrival of the sampling team varies from

20000,901.10 - RC-02.SMF

0115022992 8



wevll to ivell and sample to sample. The rate at which the pump runs during sampling and the
amount and type of piping that the water traverses during sampling also differs from w'ell t) we/l.
The type and construction of the pump may also effect the sample. It is also unkntownt which
portion or zone of the Arapahoe these domestic wells are completed in. therefore the reult .1,on
one well may not be comparable to another nearby well. Therefore. while the data collected f/rtl!
these wells is still useful. it has several limitations imposed upon it of which the reader need% it he
aware. These limitations make it very difficult to adequately characterize the Arapahoe fornmatioM.

Resoonse

The EPA has misstated the Army's position regarding preparation of distribution maps for the

Arapahoe Formation. The Army has stated in the referenced paragraph that distribution maps are

not necessary for adequately assessing the extent of contamination in the Arapahoe Formation for

the purposes of conducting an EA and FS for the Arapahoe Formation. Data for the Arapahoe

Formation clearly show that only low levels of a limited number of contaminants have been

detected in the Arapahoe Formation and that concentrations are well below levels that are

considered safe for protection of human health and the environment.

The Army has frequently stated its position on possible migration routes from the UFS to the

Arapahoe Formation. It is highly unlikely that contaminants observed in Arapahoe Formation

domestic wells are the result of migration from the UFS or Denver Formation through overlying

geologic formations. Additionally, organic contaminants detected in samples from the Arapahoe

Formation appear to be associated with older domestic wells, which may have construction

problems. As described in the Final RI, the geology of the Arapahoe Formation consists of an

upper clay/shale unit up to 100 feet thick that generally directly underlies the Denver Fo:mation.

At the northern RMA boundary, the top of Arapahoe Formation lies at a depth of 250 to 300 feet

below ground surface. The lower portion of the Arapahoe Formation consists of a thick conglo-

merate and sandstone sequence up to 270 feet thick. These sandstone units are typically the

aquifers used for production of domestic-use groundwater. Considering this geologic setting and

the travel times that would be necessary for contaminants to migrate through the upper shale

sequence, the contaminants observed in the Arapahoe Formation are localized and the result of

20000,901.10 - RC-02.SMF
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contaminant migration through preferred pathways, such as poorly constructed wells that penetr-

ate the UFS and Denver Formation.

Comment No. 11. oapte 29. Daragraoh 4

The phrase "Analytical data considered" implies that not all analytical data was used or was used
in a limited or qualified context. Please explain what is meant by this phrase and what the criteria
are for selecting the data considered.

Resoonse

The Army assumes that EPA is actually referencing paragraph 5 of this page, not paragraph 4 as

indicated in the comment. Paragraph 5 has been modified to clarify that data from (I) monitoring

wells and domestic wells sampled under the RI Addendum and IRA A programs and (2) CMP data

collected during the Fall of 1989 and Winter of 1990-1991 sampling rounds were used to generate

plume maps.

Comment No. 12. oaae 29. tarasraoh 5

Please explain the meaning of that statement, "More recent data collected during the winter of
1990-1991 CMP Sampling Round was.., used in a qualitative manner..." What is a "qualitative
manner" and specifically how were the data used.

Reso~onse

The Army assumes that EPA is actually referencing paragraph 6 of this page, not paragraph 5 as

indicated in the comment. The Army conducted an assessment of the Winter of 1990-1991 data to

provide a qualitative evaluation of more recent data being collected under the RMA Groundwater

CMP. These data, except for selected analytes as discussed in Section 3.2;1.1.6, were not used for

contouring, but only to confirm contours generated with the data referenced on the contour maps.

The text has been modified to clarify the qualitative use of more recent data.

Comment No. 13. nage 32. Diisot)roovlmethvlohost)honate

EPA is concerned that the map showing the DIMP distribution may be incomplete. The RMA
database clearly shows that there have been historic DIMP detections outside of the area currently
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delineated as the DIMP plume. This well is located in the extreme eastern portion of Section 12.
which is outside the currently plotted DIMP plume. Well 37340 had the following DIMP detecti.

DATE CONCUOM [SIC/
85323 17.1 ug/l
86085 29.2 ug/l
86156 36.9 ug/l
86231 28.2 ug/l
87083 39.1 ug/l
87267 35.3 ug/l

There are not records of this having been sampled since 1987. Please explain why there has not
been any further sampling of this well and subsequently how the eastern edge of the plume was
established. EPA is concerned that there may be another unidentified pathway to the east of the
current DIMP plume.

Response

The Army used data collected under the RI Addendum to construct the diisopropylmethyl

phosphonate (DIMP) distribution map as discussed in the report. The eastern edge of the DIMP

distribution was assessed considering the data for wells shown in Figure 3.2. Historical data for

well 37340 were not considered because the data were several years old at the time the figure was

prepared. This distribution is consistent with historical DIMP distribution maps prepared under

the RMA Groundwater CMP. Sampling of well 37340 has been attempted by the Army on several

occasions. However, the well produces little, if any, water during purging and, as a result, a

representative groundwater sample cannot be collected for well 37340.

Comment No. 14. oage 38. Section 3.2.1.1.4

The CRLs for atrazine and vinyl chloride are greater than the MCLs for these compounds. For
atrazine the CRL is 4.03 ug/l and the MCL is 3 ug/l. Vinyl chloride has a CRL of 12.0 ug/l
when the MCL is 2.0 ug/1l. This complicates the determination of the amount of contamination, and
the effectiveness of any remediation alternatives selected in the FS based on this data.

Rest~onse

See response to General Comment No. I and Specific Comment No. I.
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Comment No. 15. page 70. Section 4.2

The data for atra:ine indicates a CRL of 4.13 ug/l. This CRL exceeds the AICL for aira:ine
which is 3 ug/l. See comment for Page 38, Section 3.2.1.1.4.

Resoonse

See response to General Comment No. I and Specific Comment No. 1.

Comment No. 16. gage 92. Section 6.1.3

EPA has several comments. which are detailed below, related to the statistical evaluation that was
performed to assess background concentrations.

(a) EPA does not believe that four samples are adequate to characterize the background levels of
an area covering several square miles. A minimum of 10 samples would be more represema-
tive of an area of that size of this site.

Restoonse

The Army shared EPA's concern that the four originally designated background sites were too few

to adequately characterize background levels. Consequently, other sampling sites were evaluated

to see whether additional samples were representative of background conditions, and a statistical

evaluation demonstrated that 12 other sites not directly downwind under prevailing wind

conditions were also representative of background. Thus, the Army has shown that 16 sites can be

and were used to characterize background soil levels.

(b) Chlordane is listed as a chemical of concern for soils in the Offpost EA/FS. Why was
chlordane not included in the analyte list in Table 6.1.

Response

Chlordane was detected less frequently than the other OCPs and was not detected in the com-

parison data set. In addition, Table 6.1 was not developed for chemicals of concern for the

Revised Draft Final EA/FS.

(c) The first paragraph indicates that. "A variety of RMA indicator contaminants, including
dieldrin, was not detected in offpost surficial soil near RMA's northeast boundary." This
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statement is ambiguous. Please specifically enumerate which RMA contaminaltl.i WteT 'IM/(
detected.

Resoonse

The text has been revised to indicate that samples collected near RMA's northeastern boundary

generally have lower concentrations and lower frequency of detection than other samples near the

northwestern and northern RMA boundaries. Figure 2.6 has been revised to identify those sites

used to assess background concentrations. Analytical results for these sites are presented in

Appendix E.

(d) How were the data from the 13 samples handled: individuallv, or was the mean and 95th
percentile of all the data for all the samples computed for comparison with background.

Response

The data sets, represented by individual values, were compared following guidance cited in the

text. Although nonparametric tests were used in most comparisons, the hypothesis test is whether

the means of the compared data sets are significantly different.

(e) The Wilcoxon rank sum test appears to be recognized in the literature as an appropriate
method for paired data such as these. The method of proportion used by the Army. however.
seems to be a bit more esoteric. Please provide an explanation of the applicability of this
method to these circumstances, as well as a description of the parameters.

Resvonse

The Army method and its limitations are fully described in the cited reference (EPA, 1989),

which is a publicly available document. A complete recitation of this information is not

warranted.

Comment No. 17. Figure 2.1 through 2.6

Please superimpose zone boundaries on these figures.
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Response

Zones were developed during the EA/FS process by considering technical issues that are not part

of this report. It is not appropriate to present them in this document. No revisions to the report

are necessary.

Comment No. 18. Fiture 7.1. 7.2. and 7.2

All data used in these figures are reported in obscure units of parts per thousand. Suggest that
more conventional units of parts per million or parts per billion be used.

Res2onse

The comment refers to Figure 7.2 twice. The Army assumes that the comment actually refers to

Figures 7.1, 7.2, and 7.3. However, the concentrations shown in the figures are in micrograms per

gram, or parts per million, not parts per thousand as indicated in the comment. These units are

consistent with those presented in Table 2.5 and Appendix F. No revision to the report is

necessary.
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RESPONSES TO DRAFT SHELL OIL COMPANY COMMENTS REGARDING THE OFFPOST
OPERABLE UNIT DRAFT FINAL REMEDIAL INVESTIGATION ADDENDUM

GENERAL COMMENTS

Comment No. I

Groundwater quality data sets from 1989, 1990, and 1991 were used in the RI Addendum
evaluation. During those years, modifications to both the NBCS and NWBCS have been made which
have significantly reduced groundwater contaminant concentrations downgradient from these
systems. Of the three data sets. the 1991 CMP data present the most accurate picture of the rapidly
changing offpost contaminant distributions. Combining data sets to prepare distribution maps as
performed in this report does not give the reader a sense of the declining contaminant
concentrations or the actual current contaminant distributions.

The entire EA/FS is potentially affected and will not be accurate or realistic if the current offposi
contamination distribution is not shown accurately. Furthermore, since the decrease in plume
concentrations appear to be relatively rapid, the discrepancies between the 1989 and 1990 data sets
and future distributions will be even greater. If the preferred alternatives selected in the EA/FS
are to be accepted by EPA for the Final Remedy, the strongest supporting evidence must be
presented. Therefore, Shell strongly believes that the 1991 CMP data should be used preferentially
over the 1989 and 1990 data sets to depict offpost contaminant distributions in the RI Addendum.

Response

The data sets used to construct the contaminant distribution maps for unconfined flow system

(UFS) groundwater were the most comprehensive data sets available at the time the Remedial

Investigation (RI) Addendum report was being prepared. This required the use of data from

several Rocky Mountain Arsenal (RMA) programs, including the Groundwater Comprehensive

Monitoring Program (CMP). The U.S. Department of the Army (Army) made every effort to use

the most recent data sets and to correctly reflect the extent of contamination in the UFS.

However, because of the time required to collect samples, receive analytical data from the

laboratories, conduct preliminary data management activities, perform data validation and correct

errors or problems, and finalize the data management activities and elevate data to final, it was

not possible to use all early-1991 CMP data for the RI Addendum. Additionally, it appears that

some early- 1991 CMP data have not yet been elevated to final, making it impossible to use at this

time. No changes to the report are necessary.
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Comment No. 2

Portions of the 1989 and 1990 groundwater quality data sets are considered to be anomalous or
erroneous by the Army but have in some cases been used in the assessment. For example, erroneous
1990 RI Addendum volatile organic compound (VOC) data are cited in the text without qualifi-
cation. Also. we believe that the interpretation of the DBCP plume is incorrect because of the use of
anomalous 1989 RI addendum data. This is further justification for basing the analysis onl 1991
CMIP data.

The anomalous groundwater data sets discussed both in the text and in the attached specific
comments include the 1989 CMP, 1990 RI Addendum, and possible components of the 1989 RI
Addendum groundwater data.

Response

The Army has reevaluated the anomalous groundwater data cited in the report and has made

several clarifications in the text regarding the anomalous data. However, the Army disagrees with

Shell Oil Company's (Shell's) conclusion that early-1991 CMP data should be used exclusively in

the report. Additionally, Shell indicates that "erroneous...data are cited in the text without

qualification." However, Shell does not provide any specifics or examples and the Army has not

been able to locate any citations of anomalous data in the text. No other changes to the report are

necessary.

Comment No. 3

The presence of the erroneous 1990 RI Addendum VOC groundwater data in the RMA database has
created confusion and wasted time and resources for Shell and the Army (in this report) in
interpreting off post groundwater contaminant distributions and will continue to do so. Some of
these erroneous 1990 data were mistakenly used in this assessment. Therefore, we request that the
1990 RI Addendum VOC data be removed from the RMA database.

Resoonse

The Army has initiated additional changes to the RMA database intended to flag any anomalous

data in the database.
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Comment No. 4

The distribution of off post surficial soil contamination is likely the result of multiple and complex
iransport processes from RMA and off post sources. The highest levels of off post surficial
contamination correspond well with the areal distribution of alluvial aquifer contaminant plumes.
Since the area downgradient of the irrigation canals has been heavily irrigated alluvial groundwater
during the past 30 years. it is worth quantitatively evaluating how much of the surficial soil
contamination may be from this transport mechanism. As is typical of similar agricultural areas.
the use of pesticides in these areas is also likely to be a substantial source of the observed contami-
nation.

The following observations lend credence to these hypotheses. First, many of the elevated soil
detections of dieldrin downgradient of the canals lie along extensions of the two prominent ground
water pathways emanating from the RMA and are generally in areas that have historically' heen
heavily irrigated. These areas, like other similar agricultural areas in Colorado. are likely to have
used pesticides extensively. Secondly. with the exception of a couple relatively high detections
along the eastern boundary. there is a general pattern of much lower surficial contaminant levels
outside of the other RMA boundaries. Although wind patterns are likely to be partially responsible
for this, the higher contaminant levels downgradient of the canals are not fully explained by this
wind blown transport alone.

The importance of emphasizing multiple potential pathways for the offpost surficial soil contami-
nation lies in its potential impact on the final onpost remedy. If the ground water irrigation
pathway has been a significant source of the off post surficial soil contamination, then placing
complete emphasis on controlling windblown dust from onpost to the offpost area may be inappro-
priate. This is important particularly because the source of the of/post groundwater contaminants
is being controlled by the North Boundary System and will be further abated by the off post IRA.

Resoonse

The Army agrees with Shell's comment that "The distribution of offpost surf icial soil

contamination is likely the result of multiple and complex transport processes from RMA and

offpost sources." However, the Army does not believe that a quantitative evaluation of the

contribution of the surficial soil contamination from irrigation over the past 30 years is warranted

or even possible. The numerous factors that will affect any conclusions regarding .the contribution

from historical irrigation with contaminated groundwater are impossible to quantify with any

reasonable degree of certainty. No changes to the report are necessary.

Comment No. 5

The argument that offpost surface water contaminants are the result of ground water exfiltration
off post can be strengthened by also including water quality data from First Creek where it exits the
RMA. An evaluation of seasonal and onpost data to back up the hypothesis should be included in
this document.
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Response

The report includes information regarding surface-water sampling conducted under the surface-

water element of the CMP. Analytical results for surface-water samples collected along First

Creek, are presented to support the conclusion that most of the contaminants observed in First

Creek surface water between the northern RMA boundary and Highway 2 result from ground-

water discharge to First Creek along this reach. No revisions to the report are necessary.

C'omment No. 6

Shell does not believe that presenting water quality data from wells of questionable construction
together with newly installed monitoring wells will provide reliable information on the question of
impact to the Arapahoe. The available data for the three "impacted" Arapahoe wells indicates they
were installed in the 1960s and early 1970s. Nearly all of the available data for these wells
(inorganic water chemistry, specific conductivity, proximity to DIMP plumes in the alluvium and
time frame of installation) suggest that the observed DIMP is a result of cross-contamination from
poor well construction. A more direct position stating that these wells are not reliable water quaMl.)
wells would prevent having to address their inadequacies every time an anomalous detection is
observed.

It is also unclear from reading this document why no further examination of the Denver Formation
has been proposed. Shell believes that the existing data from the Denver Formation is sufficient
for purposes of conducting the FS. Since this historically been the Army's position as well, we
believe it should be clearly stated in this report. Also, the logic of evaluating a deeper formation
while completely excluding discussion of an intermediate formation needs clarification in this
document.

Resoonse

Sufficient discussion of the integrity of domestic wells in the Arapahoe Formation and the

usefulness of data from those wells in assessing the distribution of contaminants in the Arapahoe

Formation has been provided in the Draft Final RI Addendum report. However, additional

discussion that more clearly states the limitations of data from those wells has been added to the

Proposed Final RI Addendum report.

The Army's position regarding the Denver Formation was stated in the Final RI and is summar-

"* ized in Section 2.1.1 of the Draft Final RI Addendum report. The RI Addendum was prepared to

eliminate data gaps for the Offpost OU. Because sufficient data for the Denver Formation were
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presented in the Final RI for conducting an endangerment assessment (EA)/FS, additional

discussion of the Denver Formation is not necessary in this- report. However, a brief statement

regarding the adequacy regarding the Denver Formation data for conducting an EA/FS has been

added to the text in Section 2.1.1 of the report. Additionally, the introduction section of the

revised Draft Final EA/FS presents the nature and extent of contamination in the Denver

Formation and restates the adequacy of the Denver Formation data for conducting an EA/FS for

the Offpost OU.
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SPECIFIC COMMENTS

Comment No. I. paae 9. Section 2.1.2

In various parts of Section 3. it is stated that Winter 1990-1991 groundwater CMP sampling resull.
were used to assess plume boundaries. This fact should also be mentioned here.

Response

The text has been revised in accordance with the comment.

Comment No. 2. pase 26. last oaraeraoh: page 27. first paragraph

Higher water levels at the NWBCS in February 1990 relative to the 1987 water levels in the Final RI
Report were. in fact, due to a change in operation of the NWBCS. At the end of 1988. recharge-
well flowrates at the northeastern end of the system were increased to improve the reverse hydraulic
gradient along the slurry wall. This created higher water levels both in the recharge wells and
off post and helped to prevent bypass on the northeastern end of the NWBCS that, unknown to the
Army at that time, had been occurring. The recent-lowering of groundwater contaminant concentra-
tions off post near the NWBCS indicted in the RI Addendum Report was caused primarily by this
operational change. The NWBCS IRA modifications will further improve the system's performance.

Response

The text has been revised to indicate that changes in the operation of the Northwest Boundary

Containment System (NWBCS) contributed to the observed increases in water levels downgradient

of the NWBCS.

Comment No. 3. oage 28. first paragraoh. first sentence

Water level data in three wells does not demonstrate that the Arapahoe aquifers are confined in all
areas of the off post OU. Perhaps this sentence should be appended with the phrase. 'in these
areas..

Resp~onse

The text has been revised in accordance with the comment.
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Comment No. 4. naue 29. third oaragraoh

Data from the Arapahoe Formation which is of poor quality and is not representative of the
formation is misleading and should not be included in the document.

Reso~onse

The Army disagrees with the comment. The data to which Shell is referring are not considered of

"poor quality." In fact, the isolated, sporadic occurrence of contaminants in Arapahoe Formation

wells substantiates the interpretation of only localized, low-level contamination in the Arapahoe
I

Formation that is largely the result of migration through poorly constructed domestic wells. No

changes to the report are necessary.

Comment No. 5. paraaraph 29. fourth DaragraDh

This paragraph states that CMP, RI Addendum, and IRA A water quality data have passed QA/QC
review and have been accepted into the RMA database. This statement implies that all of these data
were accepted, which is untrue and should be revised since some of the RI Addendum VOC data did
not pass QA/QC review and were flagged as being anomalous.

It is stated that if data did not pass QA/QC review, they were either flagged in the appendices or
eliminated from the database. The 1990 RI Addendum VOC data that were flagged as being
anomalous due to inadequate decontamination of sampling equipment and subsequent cross-
contamination of samples have not been eliminated from the RMA database as of January 31. 1992.
In tfact, DP Associates (Jim Clark) was not aware that a problem with these data existed. These
data were not used in the RI Addendum assessment and plume interpretations for which they were
collected. Therefore, these data are of no further use and are a potential source of serious
misinterpretations of of fpost groundwater contaminant distributions. Although with the DP
Associates "RKPMCGW" table, the flagcode field could be used to indicate that they are erroneous.
it would be preferable to remove this data set from the database since every potential user will not
know of the faulty nature of the VOC data and may not check the flagcodes.

Because the above data were obviously erroneous, flagged as such in this report and unusable for the
purpose for which they were collected, these data should not have been accepted into the RMA
database. Are rinse blank results not considered in the QA/QC review? If not, the PMRMA
procedures should be revised to account for such a situation.

Response

The text has been revised in accordance with the first paragraph of the comment. Additional

discussions have been recently initiated with D.P. Associates to evaluate procedures for flagging

anomalous data.
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Comment No. 6. page 29. last paragraph

The 1990-1991 CMP data should have been used as the primary data set for plume map geiieratioit.
because these data reflect the most recent contaminant distribution and the influence of recent
boundary system modifications and operational changes.

Response

See response to General Comment No. 1.

Comment No. 7. pase 30. second paragraph. first sentence

Some of the fall 1989 CMP data seem to be questionable for OCPs and DBCP. For which
compounds and wells were the fall 1989 CMP results "highly anomalous?' If the anomalous 1990
RI Addendum VOC data were not used in mapping, why were the anomalous 1989 data averaged
with other data sets and used for mapping? In the discussion of the distribution of compounds that
were not mapped, the anomalous 1989 data should be qualified if they are retained.

Resoonse

The Army is not aware of any anomalous data from Fall 1989 for OCPs or DBCP. The wells and

analytes for which VOC data are considered anomalous and are identified as such in Appendix B.

Because no anomalous data for OCPs or DBCP are recognized, the remaining portions of the

comment do not require a response.

Comment No. 8. nage 30. second oaragraoh. second sentence

This sentence appears to indicate that the anomalous data were used to develop the approximate
averages for plume mapping. The last sentence in the third paragraph on page 58 indicates that
these data were not used. Please clarify.

Response

The distribution of groundwater contaminants did not include data recognized as anomalous. The

text has been revised in accordance with the comment.
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Comment No. 9. oase 32,.last paragraph

A detection of DIMP 2 miles northwest of RMA could also be indicative of migration along one of
the pathways front the RMA North Boundary.

Response

Based on available data regarding the interpreted distribution of dispropylmethyl phosphonate

(DIMP), as depicted in Figure 3.2 and historically presented in groundwater element CMP reports,

it appears that the occurrence of DIMP in well 10720TWBRI is most likely attributable to

historical flows from the vicinity of the NWBCS. No changes to the report are necessary.

Comment No. 10. oage 35. third paaraoh, second sentence

Does this sentence refer to data collected in the RI Addendum?

Resoonse

The specific data cited in this paragraph were collected under the groundwater element of the

CMP. Groundwater-quality data generated under the RI Addendum are presented in Appendix B.

No changes to the report are necessary.

Comment No. 11. oase 37. Section 3.2.1.1.3

See the Specific Comment regarding pare 30. second naragraoh. first sentence.

Resoonse

See response to Specific Comment No. 7.

Comment No. 12. oaue 37. second oarasraoh

The 1991 CMP aldrin sample result for well 37419 was < 0.05 ug/l. Was the 1989concentration
of 0.354 ugli for well 37419 considered to be one of the "highly anomalous" CMP detections
mentioned on page 30, second paragraph? If so, this sentence should be qualified.
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The 1989 aldrin detection in well 37345 also appears to be anomalous as it is the only detection ou1
of I I analyses since 1987 and. as stated, it is an exception to the lack of aldrin detections
downgradient of the canals. Please add qualification.

Response

The sample collected from well 37419, which had a reported aldrin concentration of 0.354 micro-

grams per liter (jug/l), was sampled under the RI Addendum program, not under the CMP. The

result is not considered anomalous and does not require qualification. The text has been revised to

irdicate that aldrin has not been previously detected in samples from well 37345.

Comment No. 13. gage 38, first full paragraph

The consistent chlordane detections of approximately I ug/l in the fall 1989 CMP sampling round
seem questionable. See the Specific Comment regarding page 30. second paraeraph, first sentence.

Response

The text has been revised to indicate that a review of historical data and more recent data for the

offpost wells in which chlordane was detected shows that chlordane is generally not detected in

offpost wells.

Comment No. 14. oage 40. Section 3.2.1.1.6

Refer to Comment No. 3.

Reso~onse

See response to General Comment No. 3.

Comment No. 15. oaie 44. second varaaraoh

On Figure 3.8. detections of DBCP in the eastern extension of the Northern Paleochannel plume in
Section 12 appear anomalous compared to the 1991 CMP data, which were below CRL for all three
RI Addendum Wells (37402, 37403, and 37404). All three of these detections were from the fall
1989 RI Addendum sampling round and samples from these three wells were not analyzed by GC
methods in 1990, so comparison of results is not possible until 1991. Since DBCP was included in
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the list of VOCs that were affected b,' inadequate decontamination of sampling equppmem hetween
ivells in the 1990 RI Addendum sampling round, might the 1989 RI Addendum data for these tiree
wells also have been affected by the same problem? If so. Figure 3.8 should be modified.

ResQonse

There is no evidence that dibromochloropropane (DBCP) data from the Fall 1989 RI Addendum

sampling round were affected by the cross-contamination problem identified for other volatile

organic compounds in later sampling rounds. However, the text has been revised to note that

DBCP was not detected in groundwater samples collected from wells 37402, 37403, or 37404

during the early-1991 CMP sampling event. Because no additional data are available for these

wells, no changes to Figure 3.8 have been made.

Comment No. 16. pare 47. first paragraoh

The reported carbont tetrachloride detection of 6.98 ug/l in well 37407 was from the January
through March 1990 RI Addendum sampling round that was problematic and should not have been
cited in the text without qualification, if at all. Duplicate 1990 data and 1991 CMP sample data
confirm that this reported concentration was false. In addition, all of the erroneous carbon
tetrachloride analyses are not flagged with an "A" in Appendix B Table BI. Also, the ID numbers
for duplicate samples HA 1166 and HA 1165 are reversed for wells 37407 and 37404 in Table 3.3.
These discrepancies affect the QA evaluation for these wells and cause one to question whether the
erroneous 1990 RI Addendum VOC data set has been used by mistake elsewhere in this report.

Resp~onse

Appendix B has been revised to show that the result for carbon tetrachloride is anomalous.

Additional review has been performed to verify (1) the proper flagging of anomalous data in

Appendix B and (2) that the anomalous data has not been used to interpret the extent of

contamination in the Offpost OU. The ID numbers for duplicate samples HAl 166 and HA 1165

are correct as shown in Table 3.3. However, they were reversed in Appendix B. Table B4 has

been corrected.
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Comment No. 17. gage 52. fourth oarasragh. last sentence

Please rephrase the sentence to read '...and assessment of possible contamination in the Arapahoe
Formation."

Reso~onse

The text has been revised in accordance with the comment.

Comment No. 18. oaie 53. second t)arauraoh. fourth sentence

This sentence is confusing. DIMP was not found in January 1990.

Restoonse

DIMP was found in the sample collected from well 11841TW096 in January 1990 at a

concentration of 0.521 pg/l, as shown in the text and Appendix B. However, the text has been

revised to clarify in which wells DIMP and chloroform were detected.

Comment No. 19. Daue 53. Section 3.2.2.1

The sample results from the three new Arapahoe Formation monitoring wells are probably more
indicative of Arapahoe water quality than are the sampling results from the existing domestic wells.
This is because well drilling and construction practices were probably much superior for the
monitoring wells than for the domestic wells, preventing mixing of water from different aquifers.
The fact that no organic compounds were detected in the monitoring wells is significant and should
be emphasized in the text.

Response

The Army agrees with Shell's comment. The text has been revised to indicate that groundwater-

quality data from the newly installed Arapahoe Formation wells strongly support the Army's

conclusion that contamination observed in the Arapahoe Formation is sporadic and localized,

possibly as a result of well construction problems.
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Comment No. 20. oage 55. first garaeranh. second sentence

We do not believe that the values of hardness and conductivity reported by the Tri-Count', Health
Department (TCHD) in their 1989 private well inventory report are basedupon an independent
review of actual data in the offpost area by TCHD. These values are probably based upon ranges
reported in other documents.

Resoonse

The text has been revised to clarify that these ranges were reported by the Tri-County Health

Department (TCHD) in their private well inventory report.

Comment No. 21. oaae 56. last oaraeragh

As stated in Section 3.2.1.1.6. the RI Addendum samples collected from January through
March 1990 were anonymously high for volatiles because of inadequate decontamination of
sampling equipment, not because of analytical problems. Both the GC and GC/MS results would be
affected and the GC/MS results should not have been used as a guide for contour mapping. This
report is inconsistent in its use of this erroneous data set and should be revised.

Response

The text has been revised to indicate that the anomalous volatile organic compound data are also

reflected in the gas chromatography/mass spectrometry (GC/MS) results. The statement that the

GC/MS results were used in contour mapping is not correct and has been deleted from the report.

None of the anomalous data identified in Appendix B were used for contouring, averaging, or

assessing the distribution of contamination in the UFS.

Comment No. 22. page 57. last garasrarah

The DSA values exceeded 1.0 for several volatiles because HA1165 is actually the duplicate for
well 37407. not for well 37404 as shown in Table 3.3, and not because of analytical problems.
Table 84 in Appendix 8 contains the correct ID numbers. If the correct duplicate is used for well
37407, the DSA values for those volatiles should be much less than 1.0. Furthermore, a DSA
analysis on the erroneous 1990 RI Addendum VOC data is unnecessary.

R.esDonse

The Army has reviewed chains of custody and information in the RMA database and compared

analytical results for the samples in question. The correct investigative/duplicate sample pairs
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have been compared in Table 3.3. That is, sample HA 1165 is a duplicate of sample 37404 and

sample HAI 165 is a duplicate of sample 37407. Table B4 in Appendix B, Groundwater Duplicate

Analytical Data, incorrectly identified the investigate/duplicate sample pairs. Table B4 has been

revised accordingly.

Comment No. 23. oase 58. second oarauraoh

Not only is rinse blank HA1175 a true rinse blank. it is a telling rinse blank. Please review
Section 3.2.1.1.6. Five rinse blanks were collected during RI Addendum activities, Yet only one
(HA 1175) is identified and discussed. Please provide the ID numbers and results for the other
four.

Resoonse

Table B3 in Appendix B has been revised to identify the types of quality assurance/quality control

(QA/QC) samples represented by the analytical results presented in Table B3, including all trip,

rinse, and field blanks. The text on page 58, second paragraph, has also been revised to indicate

that the analytical results for sample HA 1175 are thought to represent field decontamination

problems as discussed in Section 3.2.1.1.6.

Comment No. 24. oaae 58. s c-nd oaraaraoh

The Offpost OU RI reported sporadic and unexplainable detections of volatile compounds such as
chlorobenzene and chloroform in Denver Formation wells. Is it possible that inadequate decontami-
nation procedures were also responsible for these anomalous results?

Resnonse

The evaluation of QA/QC analytical results were presented, discussed, and interpreted in the

Final RI.
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Comment No. 25. oase 58. third oaragraoh

Please revise this paragraph to reflect the above comments.

Response

The text has been revised in accordance with the comment.

Comment No. 26. page 59. first full paragraoh

The groundwater flow velocity and volume in the minor paleochannel located south of the First
Creek Paleochannel is much less than in the First Creek Paleochannel and the anal ytes detected in
this area may be relic contaminants and do not reflect the present effectiveness of the NBCS.

The plume maps do not indicate that trichloroethene or chlorobenzene are present in the eastern arm
of the Northern Paleochannel in Section 12. Also, the DBCP detections in this area were question-
able. See the Specific Comment regarding pare 44. second paragraoh.

Restoonse

The text has been revised to indicate that only chloroform, DBCP, and DIMP were identified in

the eastern arm of the Northern Paleochannel. Reference to chlorobenzene and trichloroethene

have been removed from this sentence.

Comment No. 27. oage 60. first oaraeraoh

Historically. a diluting effect has also been noted downgradient of the NWBCS as a result of canal
leakage. Although not as significant as downgradient of the NBCS, historical data indicate it is
present. A probable reason for it not being apparent lately is the decreasing concentrations
immediately downgradient of the NWBCS as a result of increased efficiency of this system.

Response

The Army agrees with Shell's comment. The text has been revised to indicate that the dilution

effect downgradient of the NWBCS is less obvious in that area.
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Comment No. 28. oage 60. second oaraeraoh

There is no doubt that the increased water table elevations immediately downgradient of the NBCS
are due to the operation of the recharge trenches.

Resoonse

The Army agrees with Shell's comment. The text has been revised in accordance with the

comment.

Comment No. 29. oage 65. second oaragraoh

Was the siphon which routes First Creek water directly to Burlington Ditch open when the samples
which exhibited DIMP were collected? If not, what is the explanation of the detections in
Burlington Ditch? An explanation of the mechanism for directly routing water to Burlington Ditch
and the frequency with which it is used would be helpful to the reader.

Resoonse

The siphon was not in use during surface-water sampling events conducted during the RI

Addendum program. The occurrence of DIMP in Burlington Ditch is considered the result of

groundwater/surface-water interaction along the reach of Burlington Ditch in the northwest

corner of Section 14. Additional discussion of the surface-water system has been added to

Section 4.1 of the report.

Comment No. 30. oaize 74. first paragraoh

Section 4.1.1 states that 'DIMP was the organic compound most frequently detected in off post
surface water" thus. DIMP should be mentioned in Section 4.5.

Resnonse

The text has been revised in accordance with the comment.
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Comment No. 31. gage 77. third paragraph. first sentence

DBCP is written twice in the listing in this sentence.

Resoonse

The text has been revised in accordance with the comment.

Comment No. 32. oage 78. first oaragraph

DBCP and hexachlorocyclopentadiene have moderate and high affinity for organic matter.
respectively. Organic matter is commonly present in stream and lake-bottom sediment; therefore.
these compounds may have affinity for sediments as is indicated by their detections.

Two acronyms for hexachlorocyclopentadiene are used in this report (CL6CP and HCCPD). which
may lead to confusion.

Response

The text has been revised to indicate that DBCP and CL6CP tend to sorb to sediments. The text

has also been revised by removing the HCCPD acronym for hexachlorocyclopentadiene.

Comment No. 33. oae 84. last oaraeraoh

As stated on page 79, second paragraph, other sources of dieldrin are indicated to be present in the
Off post OU; therefore, dieldrin should be added to the list of compounds with additional sources
in this paragraph.

The previous discussion of contaminant distributions in the text did not establish that RMA was a
source of endrin and DDE in sediments. Therefore, the last sentence should be revised to be more
accurate.

Resoonse

The text has been revised to include dieldrin as a compound for which additional sources exist in

the Offpost OU. The last paragraph on page 84 has been revised to clarify the source of endrin

and DDE.
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Comment No. 34. Dage 88. third full paragraph

The surficial soil data presented in the report do not display any clear distribution patterni which
would support a single source or a dominant mechanism of transport. Instead, the data suggest
multiple sources and perhaps numerous transport mechanisms. To state that windblown contamina-
tion from Onpost to Offpost is the primary cause of the observed contamination with onl)' sporadic
influences from other sources or transport routes is inconsistent with the data.

Response

The Army disagrees with the comment. The Army has repeatedly stated that multiple sources of

organochlorine pesticides (OCPs) exist in the Offpost OU. However, the distribution of the OCPs

near the northern RMA boundary appears to follow a pattern that is consistent with windblown

transport. No changes to the report are necessary.

Comment No. 35. oase 89. last oaragraoh

The wind-transport mechanism for OCPs in offpost surficial soils is most plausible for dieldrin
within a mile of the north boundary of RMA in Sections 13 and 14. fi other offpost areas this
mechanism is less plausible for dieldrin and other OCPs and their distribution is better explained
by other offpost sources. The conclusions reached for the distribution of OCPs in surface soil are
based on an overly qualitative and generalized analysis.

Reso~onse

The text has been revised to clarify that (1) windblown transport is most plausible for areas

immediately north of RMA and (2) other sources, including irrigation northwest of the canals, are

likely mechanisms in the other areas.

Comment No. 36. pase 97. second oaraaraoh

Please add that the mercury detections exceeding background concentrations north of the canals are
from sources other than RMA.

Resiponse

The text has been revised in accordance with the comment.
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Comment No. 37. opee 108. second oaragraph

it is unfortunate that the review process for the RI Addendum Report was not completed prior to
issuing the Offpost EA/FS Draft Report. Anomalous and erroneous groundwater quality data sete
have been used in the RI Addendum that may have resulted in misinterpretations of plumes in the
EA/FS.

Responlse

Comment noted. See also the response to Shell General Comment Nos. 2 and 3.

Comment No. 38. naee 109. fourth naragranh

Modifications to the NWBCS include physical changes as well as operational ones. In addition to
reducing chloroform offpost. these modifications will reduce concentrations of all RMA-related
compounds offpost including dieldrin. DIMP. chloride, and fluoride.

ResDonse

The text has been revised to note that reductions in other contaminants offpost are expected to

occur as a result of modifications to the NWBCS.

Comment No. 39, 3ase ! 10. second full paragraph. third sentence

Please add that the detection of mercury and arsenic in surface water upstream of First Creek
indicates offpost sources of these compounds.

ResDonse

The text has been revised in accordance with the comment.

Comment No. 40. oaie 112. second oarasraoh. second and third sentence

The highest concentrations of arsenic and mercury in surface soil were detected northwest of
Burlington Ditch, not "northeast" of the ditch as stated. It should be added that these detections
were from sources other than RMA.

Response

The text has been revised in accordance with the comment.
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Comment No. 4 1. page 113. only oaragraph

Section 7.2.4 of this report indicates that contaminants attributed to RMA sources were not detected
in an egg from an abandoned bald eagle nest at Barr Lake. This fact should be added to Mhe
paragraph.

Resoonsg

The comment does not accurately reflect the statement made in the text. The correct

interpretation, as presented in the referenced section, is that the contaminants could not be clearly

associated with releases from RMA. No revisions to the report are necessary.

Comment No. 42. Figure 3.2. Distribution of DIMP in the Offtrost UFS: and Figure 3.6.
Distribution of Chloroform in the Offoost UFS

It would be helpful to illustrate the similarities and/or differences between the Final RI and RI
Addendum data sets for these two maps by using the same isoconcentration values as %vere used for
contouring in the Final RI Report or the CMP Reports. Similar isoconcentration values were used
in the plume maps for the other analytes.

ResBonse

The Army believes that the isoconcentration lines used for these figures best depict the distribu-

tion of DIMP and chloroform in the UFS. For DIMP, the minimum isoconcentration contour

represented in the Final RI was 11 g/Il, which is considered too high for the current database.

Additionally, the contour intervals for DIMP and chloroform used in the CMP report for 1989

(RSLA, 1990a) are not the same as those in the Final RI, as suggested by the comment. No

changes to the report are necessary.

Comment No. 43. Figure 3.4. Distribution of Dieldrin in the Offroost UFS: and Figure 3.5.
Distribution of Endrin in the Offoost UFS

At well 37307, the dieldrin and endrin plumes are drawn. as part of the plumes located in the First
Creek Paleochannel. Figure 3.1 shows an area of unsaturated alluvium separating Well 37307 and
the First Creek Paleochannel. Therefore, isolated detections should be drawn for Well 37307 and
based upon onpost data, the western margins of the First Creek dieldrin and endrin plumes should
be moved east to Peoria Street.
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Reipnse
The extent and variabil ity in the shape of the unsaturated zones is uncertain. The purpose of~

depicting these zones is to give a general indication of the major groundwater flow pathways in

the UFS. However, because water levels rise and fall over time, the extent of dieldrin and endrin

cannot be tied directly to any particular depiction of these zones. The dieldrin and endrin plumes

are consistent with their distributions shown in the Final RI and Groundwater CMP report for

FY90 (RLSA, 199 I a). No changes to the report are necessary.
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RESPONSES TO COLORADO DEPARTMENT OF HEALTH COMMENTS REGARDING
THE OFFPOST OPERABLE UNIT DRAFT FINAL REMEDIAL

INVESTIGATION ADDENDUM

GENERAL COMMENTS

Comment No. I

The Army has asserted that "[gJroundwater monitoring in the Denver Formation was not necessary
for this addendum report because the Final RI adequately characterized the extent of contamination
in the Denver Formation" and that "...mechanisms of contamination migration through the Denver
Formation' were adequately identified in the Final Off-post RI (page 6). While several niecha-
nisms of contaminant migration were presented in the document, historical operation of the North
Boundary Containment System (NBCS) and resultant contamination of Denver Formation (Fn?)
sands was not included in the discussion. The State presented a conceptual model for Denver Fm-
alluvial aquifer interaction at the October 16. 1991. Technical Subcommittee Meeting at which our
representatives identified historical operation of the NBCS as the predominant mechanism for
contamination of Denver Fm sands in the vicinity and downgradient of the NBCS. In a report
distributed to the organizations at the meeting, the State also proposed a monitoring program to
determine the current impact of the system on lateral and vertical contaminant migration within the
Denver Fm and the alluvial aquifer. The Army promised to review the report and respond to the
State's proposal.

Additionally, at Feasibility Study data needs meetings being conducted during the same time
period, the Army stated that NBCS Operations personnel had been evaluating detailed data on
vertical and lateral gradients in the vicinity of the system. Without a summary of this evaluation.
and without an Army review of the State's proposed NBCS monitoring program, we are not able to
agree that Denver Fm contamination has been properly characterized. If the studies indicate a
reversed gradient across the slurry wall and upward gradients between Denver Fm sands and the
alluvial aquifer, the proposed program will not be necessary. We request a response to the State
proposal, and will comment on the need for additional Denver Fm characterization in the vicinityi' of
the NBCS after reviewing the response.

Response

The U.S. Department of the Army (Army) disagrees with the Colorado Department of Health

(CDH) claim that the Denver Formation has not been adequately characterized for the purposes of

conducting an Endangerment Assessment/Feasibility Study (EA/FS) for the Offpost Operable

Unit (OU). The Final Remedial Investigation (RI) provided a description of the geology and

hydrogeology of the Denver Formation and interactions between the Denver Formation and the

Unconfined Flow System (UFS). In the FS technical meeting held on October 16, 1991, the Army

restated its conceptual model for the interaction between the Denver Formation and UFS and

migration routes ýor contaminants from the UFS. Based on the discussion and statements by the

CDH representatives at that meeting, consensus was reached in that meeting that Denver
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Formation contamination occurs primarily as local effects of interaction between the UFS and the

weathered upper portion of the Denver Formation. Additionally, the focus of the CDH comments

is on the nature of contamination in the vicinity of the North Boundary Containment System

(NBCS). The Army will respond to the CDH proposal under a separate cover following complete

review of the CDH document. However, based on the nature of the CDH comments and the

response to the Army's presentation in the October 16, 1991, meeting, the only remaining issues

associated with the Denver Formation contamination is assessment of the migration of

contaminants to the Denver Formation in the vicinity of the NBCS, particularly in the immediate

proximity of the pilot portion of the NBCS.

Comment No. 2

The State remains concerned that the nature and extent of groundwater contamination has trot been
sufficiently characterized for the Arapahoe Formation. in addition, the geology and hvdrolog.i
have not been studied in sufficient detail to understand the relationship between the confined flow
system, the confined Denver and the Arapahoe Formation. The State requests a response to the
results of our Arapahoe sampling program which indicated Arapahoe F ; contamination, and a*
follow-up technical meeting to discuss Arapahoe contamination and future investigations of the
Arapahoe Formation.

Resoonse

The Army strongly disagrees with the comment. The Army has collected over 90 groundwater

samples from monitoring or domestic wells in the Arapahoe Formation. These data indicate that

where contamination occurs, it is at low concentrations and appears to be highly localized. On the

basis of these data, contamination in the Arapahoe Formation is likely the result of vertical

migration of contamination from the UFS through poorly constructed domestic wells. The Army

will respond to the CDH proposed Arapahoe Formation sampling program under separate cover.

No revisions to the report are necessary.
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Comment No. 3

In numerous instances soil and sediment contamination detected in the off-post OU is being
attributed to sources other than RMA (e.g.. mercury in Burlington Ditch sediments is atirihuted io
the wasteivater treatment facility and pesticide contamination is attributed to personal application).
These conclusions are arbitrary' and should be purely tentative in nature. Additional soil %anipli/,g
will be needed to substantiate.

Resoonse

The Army has presented a voluminous amount of analytical data for soil and sediment in the

Offpost OU. The data were presented in the Final RI and RI Addendum reports. The data show

that some of the contaminants detected in soil and sediment likely the result of past releases from

RMA, and the reports have provided such interpretations. However, other data and interpreta-

tions suggest that other sources of some of the contaminants may also be present in the Offpost

OU or in other areas that impact the Offpost OU. The data for these media presented in the Final

RI and RI Addendum reports are sufficient for the purposes of conducting an EA/FS for the

Offpost OU. No additional sampling for these media are necessary to allow the completion of the

RMA Offpost OU RI and EA/FS programs. The Army has repeatedly and consistently stated its

commitment to continue monitoring programs for the Offpost OU. No revisions to the report are

necessary.

Comment No. 4

The Off-post Operable Unit should be expanded or additional operable units created to adequately
characterize the nature and extent of surficial soil contamination that has been detected outside of
the boundaries of the existing Off-post OU, High concentrations of dieldrin have been detected in
surficial soils at localities east of RMA and the area south of RMA has yet to be investigated.

Resoonse

The boundaries of the Offpost OU were identified in the Federal Facility Agreement (FFA) for

Rocky Mountain Arsenal (RMA). In the FFA, the Army committed to a number of programs and

activities, including conducting an RI/FS for the Offpost OU. The Army intends to complete

those programs in a timely fashion. No compelling reasons to change the boundaries or definition
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of the Offpost OU have been presented. The nature and extent of contamination in the

Offpost OU has been adequately characterized for conducting and EA and FS.

Comment No. 5

Colorado Department of Health surficial soil sampling data should be incorporated ino this report.
These data would augment existing Army data and would provide a better understanding of tile

nature and extent of off-post surficial soils contamination. If the Army is unwilling to use the
data from CDH surficial soil sampling efforts due to concerns pertaining to State QA/QC
anal ,tical/sampling protocol. locations identified by CDH to have significant concentrations of
RMA contaminants should be resampled by the Army to confirm contaminant presence. The State
will transmit all existing surficial soils data under separate cover and assist in whatever manner
desired to facilitate this effort.

Response

The Army has included the data provided by CDH for the 12 surficial soil samples collected in

February 1989. The CDH sampling locations are shown in Figure 2.5, and data are discussed in

Section 6.0 and presented in Figure 6.1. The Army elected to use these data at the encouragement

of CDH, although CDH repeatedly denied requests for the quality assurance/quality control

(QA/QC) information for these data. Thus, although the data are included in the report, the

reliability of the data cannot be verified. No revisions to the report are necessary.

Comment No. 6

The State does not concur with the choice of the 12 additional soil sample locations to represent
background contamination values. Eleven of these locations are within the off-post OU. down-wind
from RMA, and a majority showed detections of dieldrin. Different locations more distant from
RMA. or limitation of representative background samples to the 4 locations east of Brighton (nminus
the duplicate sample in Section 34, see Comment #15) is warranted.

Response

The statistical comparison of the four Brighton samples with the 12 additional soil samples, using

EPA-recommended statistical procedures (EPA, 1989), demonstrated that the additional 12 sites

are not statistically different from the four Brighton sites. This analysis strongly supports the

conclusion that the 12 additional sites are representative of background conditions. Wind
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sometimes blows from all points downwind of RMA (R.L. Stollar and Associates, Inc., and others.

1990 and ESE, 1988); however, previous investigations show that the prevailing wind direction is

from the south not the southwest, while the strongest winds are from the northwestern quadrant,

indicating that the additional 12 sites are not "downwind". Additional references have been added

to the report to clarify the sources of information supporting the prevailing wind directions and

the EPA reference for performing the statistical analyses. No additional revisions to the report

are necessary.

Comment No. 7

The seven off-post biota target analytes were not chosen as the product of an independent review
but rather as part of the On-post Biota Remedial Investigation. This was inappropriate since the
on-post selection process was itself flawed. For example, historical studies (see Table 4.1-5 of the
On-posl Biota RI) detected contaminants in on-post wildlife in addition to the seven selected to be
present. These contaminants should at least have been treated as candidates for off-post biota
sampling. Furthermore, the on-post selection process is not applicable to off-post. Among the
critical listed on page 3-32 of the Biota RI is that the compound 'Occurred in high volumes and/or
with an areal extent of >5 acres.' The relevance of this criterion off-post is unclear.

Response

The Army disagrees with the CDH comment. The biota target analytes were selected on the basis

of an evaluation of the types and nature of contaminants detected in onpost and offpost media.

These compounds were selected because they were considered the most likely contaminants to be

detected in biota samples collected in the Offpost OU. These data are adequate for conducting an

EA/FS for the Offpost OU. No revisions to the report are necessary.

Comment No. 8

The requirements of statistical significance do not appear to have been considered when choosing
the sample sizes to be taken for the off-post biota program. Sample sizes given in Table 2.6 are
not adequate to draw more than anecdotal conclusions regarding off-post biota contamination.
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Resoonse

The biota sampling and analytical program conducted in the Offpost OU was adequate For

conducting an EA/FS for the Offpost OU. In many instances, the adequacy of the sample size

was limited by the availability of the specific biotic community in the area from which samples

were being collected. For example, many limitations were encountered in collecting fish samples

from the First Creek Impoundment and in collecting pheasants in the Offpost OU making it

impossible to obtain a statistically based sample size. No revisions to the report are necessary.

Comment No. 9

Throughout the Draft Implementation Document for the Ground Water Intercept and Treatment
System North of RMA. the Army states that the distribution of contaminants above Remedial Action
Objectives (RAOs) extend beyond the off-post study area A boundary (e.g.. Part 11, pages 2. 5.
and 12). In the Results of Pilot-Scale Hydraulic and Treatment Testing North of Rock*, Mountain
Arsenal Interim Response Action A Draft Final Report. June 1990, the Army states (pages ES-2):

"Because contaminants are present in excess of remediation goals at the down-
gradient study area boundary in First Creek. remediation through ground water
flow extraction using wells placed transverse to ground water flow direction i.s
not preferred in this area (emphasis added)."

In other words, the Army decided that because they could not capture all off-post contaminant
concentrations exceeding RAOs with an extraction system located within the study area boundaries
defined in the Final Decision Document, it would instead optimize contaminant removal within
those boundaries using an axial extraction well design. This action indicates, and data.in Plates I I
and 12 of the Pilot-Scale Report support, that at least two contaminants of concern (dieldrin and
diisopropylmethylphosphonate. DIMP), have and currently continue to migrate downgradient of the
proposed First Creek pathway extraction system at concentrations exceeding ARARs.

Because the proposed system will fail to capture all contaminants exceed health-based limits, it is
probable that modifications to the extraction system will be necessary to extract and treat ground-
water downgradient of the O'Brian Canal. Therefore. hydrogeologic and geophysical investigations
(similar to those conducted in Study Area A) must be conducted in this area, and the distribution of
contaminants characterized.

The State previously submitted this comment on the Army's Draft Implementation Document for the
off-post IRA; the Army responded as follows:

"The Army disagrees with the State's contention that selection of a new study•
area and preparation of a work plan are warranted at this time. As stated in
Draft Implementation Document, the IRA. as designed, will meet the goals
specified in the Final Decision Document for the Off-post IRA (HLA, 1989).
The results of the off-post Remedial Investigation/Feasibility Study (RI/FS)
will be used to assess the need for remediation downgradient of the IRA A
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stud,' area. If deemed necessary. remediation downgradient of the studi area
will be addressed either during operation of the IRA or as part of the filial
remedy selected for the off-post area."

Unfortunately. the Army has neglected to gather an"y additional data which would determine the
leading edge of the First Creek plume exceeding health-based limits. The data which are arailahle
for DIMP indicate that approximately one order of magnitude of dilution may be taking place: tht.m
same amount of dilution would not reduce dieldrin to below the health-based standard of
.002 ug/l. This problem, of course, is compounded by the fact that the Armv's detection limit. to
our knowledge, remains greater than one order of magnitude above the health-based limit. The
Armyv must characterize the extent of this contamination. The State and EPA have previously
requested that efforts be made to lower this detection limit. In the alternative. samples should he
sent to other certified labs with lower detection limits.

Resoonse

The Army disagrees with the CDH contention that additional site characterization downgradient

of the IRA A study area is needed to complete the Offpost RI/FS program. Analytical results

from the offpost groundwater programs conducted in support of IRA A, the Offpost Final RI and

the Rl Addendum, and Comprehensive Monitoring Program (CMP), indicate that

diisopropylmethyl phosphonate (DIMP) and dieldrin are present within the First Creek pathway at

concentrations exceeding remedial action objectives (RAOs) near the downgradient boundary of

the IRA A study area. However, DIMP and dieldrin have not been detected in excess of RAOs

downgradient of the IRA A study area within the First Creek pathway.

The CDH comment states that the Army has "...neglected to gather any additional data which

would determine the leading edge of the First Creek plume exceeding health-based limits."

However, the Army installed two additional groundwater monitoring wells immediately down-

gradient of O'Brian Canal and four monitoring wells upgradient of O'Brian Canal to assess

contaminant migration in the First Creek pathway in this area. In total there are approximately

15 monitoring wells in the immediate vicinity of O'Brian Canal and Burlington Ditch near the

confluence with First Creek. The analytical data from these wells and the previously existing

wells is presented in the RI Addendum. The distribution of DIMP in this area is depicted in

Figure 3.2. The distribution of dieldrin is similarly shown in Figure 3.4. The figures clearly show

that concentrations of these contaminants downgradient of the canals do not exceed health-based

20000,901.10 - RC-01
0115022992 7



limits. The maximum concentration of DIMP in the area downgradient of the canals was

140 micrograms per liter (/ug/l) in well 37428. This is significantly lower than the EPA Health

Advisory for DIMP of 600 pg/l. Dieldrin was not detected in wells immediately downgradient of

the canals. The Army has been working with Oak Ridge National Laboratory to develop a new

analytical method for dieldrin that has a lower certified reporting limit. Following method

certification by the Army, the new analytical method will be used in subsequent programs. The

existing data are sufficient to characterize the First Creek plume for conducting the EA/FS for

the Offpost OU. No revisions to the report are necessary.
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SPECIFIC COMMENTS

Comment No. I - P-eej 40, 3.2.1.1.6. Volatile Organic Comrounds. fourth paragraph

The ArmY states:

"Samples collected between January 25 and March 2. 1990. [from wells installed under the
RI Addendum program] exhibited anomalously' high concentrations for a number of I'OCý...
The results reported by the laboratories for these affected samples wvere considerably higher
than historical results and are not considered representative of groundwater condition u/f-
post... It appears that inadequate decontamination of the tubing [from the particular
sampling pump] was the source of contamination observed in the groundwater samples
collected during the period..."

To facilitate future reference of questionable data collected between 1/25/90 and 3/02/90. plea se
include well name. dates and analytical results listed in Appendix B. Table BI in a separate table.
Evaluation of the anomalous VOC results are important, since any off-post areas that have tine
increases in concentration above historical levels would be masked by the inadequate decontanzi-
nation problem. Wells needing particularly careful QA/QC evaluation include wells 37402. 37403.
and 37404. which appear to define a minor paleochannel tributary to the Northern Paleochannel (see
Specific Comment 6). The State further requests that those wells exhibiting anomalous 11OCs due
to poor sampling technique be resampled.

Response

Data considered anomalous because of suspected decontamination problems are identified in the

respective table in Appendix B. Moving these data to a separate table is unwarranted and would

not substantively change the manner in which these data have been identified in the report. Wells

in the Offpost OU will be resampled under the RMA Groundwater CMP. No revisions to the

report are necessary.

Comment No. 2 - Paee 41. 3.2.1.1.6 Volatile Orstanic Comoounds. second oaragraoh

The Army states:

"To provide a complete database for assessing groundwater contamination in the UFS. data
from a C.VP sampling round conducted in the first quarter of 1991 were used to augment the
database where anomalous data [discussed in State Specific Comment 1] could not be used...
Data used in this assessment are included in Appendix H."

Appendix H only includes analytical results from surficial soil. samples, it does not include 1991
CMP groundwater sampling data. Because verification data are needed to support the exclusion of
the anomalous data discussed in Specific Comment 1. please include the CMP data in the Final RI
Addendum. This is especially important in the case of wells 37402, 37403. and 37404. as discussed
in Specific Comment 1.
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Response

The reference to Appendix H was erroneous. The text has been revised to indicate that CNIP data

are available in the Program Manager for Rocky Mountain Arsenal (PMRMA) database.

Comment No. 3 - Page 53. 3.2.2.1 Araoahoe Formation Organics. second pgragraph

The Army, states:

"The sample from well 13701T1VI04 contained DIMP at a concentration of 3.87 ug/l,
Because only one sample was collected from well 1370TW)04. the occurrence of DIMiP cannot
be verified. Additionally.... this well appears to have structural problems..."

This well needs to be resampled for DIMP. If the well does in fact contain DIMP. it indicates that
the contaminant is present in the UFS (at potentially greater concentrations than those found in the
Arapahoe Formation due to dilution effects) farthir to the east than currently projected by the
Army. If the well is determined to be structurally unsound, it should be closed.

Resoonse

This well is scheduled to be sampled by Tri-County Health Department (TCHD) in April 1992.

Based on the results of subsequent sampling events for this well, the Army will propose future

actions. However, the available analytical results for this well do no indicate additional

information is necessary before conducing the EA/FS for the Offpost OU.

Comment No. 4 - Pase 53. 3.2.2.1 Araoahoe Formation Organics. third oarasraoh

It is presumptuous to assume that 'organic contamination of the Arapahoe Formation appears to be
localized, possibly as a result of well construction problems" on the basis of analytical results from
only 10 wells. While the State agrees that well construction problems likely contribute to localized
contamination of the Arapahoe Formation, additional data obtained by the State and presented to
the parties in November 1991 suggest that the contamination could be more widespread than
suggested by the Army (see General Comment 2).

Response

See response to CDH General Comment No. 2.
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Comment No. 5 - Page 55. 3.2.2.2 Arapahoe Formation Inorganics. first para.raoh

The Armn, slates:

"[t1he conductivit y values measured in the field were consistent with the Tri-Couy 1'aig1eA.
except for well 13701TJV 104. The conductivity value reported for this well wa.s approxi-

mately 850 uhos/cm at 25S.C. which is about 50 percent higher that typical value% for the
Arapahoe Formation..."

The State would suggest that inorganic water chemistry (conductivity and hardness) are good
indicators of well integrity. Inasmuch as well 13701TJV!04 appears to deviate significantly frum
the typical Arapahoe values, we would suggest replacing well 137017TW1104 with another Arapahoe
well for future data collection. If. as stated in Specific Comment *3. 'this well appears to have
structural problems..." (page 53) it is not a good source of reliable Arapahoe Aquifer water quality
data and should no longer be incorporated in the off-post monitoring program.

Response

The Army disagrees with the CDH's conclusion that this well should be replaced. There are no

compelling reasons to replace this well, particularly considering that only two samples have been

collected from this well, and the concentrations of DIMP are far below health-based limits. The

well provides a monitoring location for the Arapahoe Formation that is useful in assessing the

possible extent of contamination in the Arapahoe Formation and the relationships between the

Arapahoe Formation and the UFS.

Comment No. 6 - Paee 59. 3.2.5 Comparison of Off-oost R1 Results and RI Addendum Results.

first oarasraoh

The Army states:

";The third minor paleochannel is an eastern arm or tributary to the Northern Paleochannel in
Section 12. This paleochannel was identified by the installation of three new IRA A moni-
toring wells..."

Separation of the minor pathway from the predominant Norther Paleochannel appears to be evident
in Figures 3.6 and 3.8. However, current interpretations of the distribution of unsaturated alluvium
do not support this observation (Figure 3.1).

The three wells completed in the Northern Paleochannel as part of the IRA A program are
wells 37408. 37409. and 37410 (= Results of Pilot-Scale Hydraulic and Treatment Testing North
of the Rocky Mountain Arsenal Interim Response Action A. Draft Final Report.June 1990 [IRA A
Pilot Study Document]). An examination of these well locations indicates that the welis are not
completed in a minor paleochannel, but actually define, the dominant flowpath of the northern
pathway. The minor pathway referenced above appears to be identified by wells 37402, 37403. and
37404. which were not installed as part of the IRA A program. Contaminants identified in these
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wells include chloroform. DIMP (IRA A Pilot Study Document), and DBCP (Draft Final Off -pasi

R I A ddendum).

Resoonse

The Army agrees with the CDH comment. The identification of the minor paleochannel east of

the Northern Paleochannel is predominantly based on the observed distribution of selected

contaminants in groundwater samples from these and nearby wells. The text has been revised to

clarify the basis for the identification of this minor paleochannel. The text has also been revised

to correct the list of contaminants used to identify the minor paleochannel and the offpost

program under which the wells were installed.

Comment No. 7 - Page 60. 3.2.5 Comparison of Off-Dost RI Results and RI Addendum Results.

first paratraoh

The Army states:

"Nearly all the contaminant plumes mapped in this area [between the RMA north boundar'
and O'Brian Canal] end at approximately O'Brian Canal or Burlington Ditch."

Based on minimal well coverage downgradient of the O'Brian Canal and the Burlington Ditch. the
plumes are still present, but are diluted when compared to upgradient concentrations. Please revise
the text accordingly.

Resnonse

The text has been revised accordingly.

Comment No. 8 - Pane 77. 5.1.1 Organic Compounds. first oaragraoh

Regarding the April 1986 sediment sampling locations, the text indicates that "(t)he CRLs for the
organic analytes were quite high relative to current CRLs and are considered the principal reason
that organic compounds were not detected in the samples." It is unclear if the subsequent sampling
locations collected in November 1988 and May-June 1990 included the locations sampled in April
1986? If the April 1986 locations have not been resampled using the lower CRLs. they are
inadequately characterized and accordingly must be resampled.
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Response

It is not necessary that all locations be resampled when technology improvements result in an

improved certified reporting limit (CRL). The data collected during the RI Addendum sediment

sampling program were developed with consideration of the various limitations imposed on

previous sampling and analysis programs. The available database for samples collected by the

Army under previous sampling episodes is adequate for conducting an EA/FS for the Offpost OU.

No revisions to the report are necessary.

Comment No. 9 - Page 78. 5.1.1 Organic Compounds, first paragraph

Additional sampling must be conducted prior to concluding that the detection of hexachloro-
cyclopentadiene in duplicate sample HA 1192SE is anomalous and not representative of sediment
conditions off-post. The detection of 52.8 ug/kg is significantly greater than the certified
reporting limit (CRL) of 1.4 ug/kg, and hence warrants further investigation.

Response

The Army disagrees with the CDH comment. Approximately 16 sediment samples were collected

from the Offpost OU during RI Addendum activities. Hexachlorocyclopentadiene was not

detected in any of the investigative samples at a CRL of less than 2 micrograms per kilogram

(aug/kg). However, this analyte was detected in a single duplicate sample at a concentration of

52.8 jig/kg. This result is quite anomalous and is not considered representative of site conditions.

This single result also does not warrant resampling. No revisions to the report are necessary.

Comment No. 10 - Page 81. 5.1.2 Inoruanic Constituents. second otaraprath

Additional sediment sampling for mercury must be conducted to determine potential contribution
from RMA prior to concluding that the distribution of mercury detected along the O'Brian Canal
are not attributable to releases from RMA. In addition, it would appear that RMA is a potential
source given that Sample HA I1525SE. located downstream of Mhe Off-post Operable Unit.
exceeded the values commonly reported for uncontaminated fresh water sediments (Table 5.1).
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Response

The Army disagrees with the CDH comment. Additional sampling for mercury along O'Brian

Canal is not warranted to verify that RMA is not the source. The data for the samples collected

during the Final RI and RI Addendum programs support the conclusion that RMA is not a likely

source for mercury in Offpost OU sediment. The location of samples with elevated levels of

mercury are located both upstream and downstream of RMA. Mercury was not detected in

sediment samples collected along First Creek. These data suggest that mercury is probably not

solely attributable to discharges from RMA. No revisions to the report are necessary.

Comment No. I I - Pase 82. 5.1.2 Inorganic Constituents. last paraaraDh

The text indicates that RMA is probably not the source of inorganic constituents in sediment off -
post." Additional sediment sampling must be conducted upstream of the RMA to verify this
assumption. Also. Sample HA 1152SE. located on Burlington Ditch approximately' 1 mile dow,,-
stream of the Off-post Operable Unit had the highest concentration of copper. lead, and zinc.
suggesting that RMA may indeed be the source. Further investigation is warranted.

Resp~onse

The Army disagrees with the CDH comment. On the basis of the observed distributions of

inorganic constituents in the offpost sediment samples, additional sampling is not necessary. The

highest concentrations of all inorganic constituents detected in these samples were detected in

samples collected from O'Brian Canal, Burlington Ditch, or Barr Lake, except for arsenic, which

was detected in First Creek and O'Brian Canal at similar concentrations. The range of concentra-

tions and the relative concentrations of these metals in sediments suggest that RMA is not a source

of the generally higher concentrations of metals in sediments in the Offpost OU. Additionally,

sample HAl 152SE is 3.5 miles downstream of First Creek, not I mile downstream, as indicated in

the CDH comment. No revisions to the report are necessary.
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Comment No. 12 - Pa.Re 83. 5.1.2 Inorganic Constituents. first paragraph

The text indicates that "(a)dditionall'v. information presented in the Final RI _how.% that cotcIIJ41-
tonts of several metals in sediment samples collected from the South Platte River ottlside tie Of f-

post Operable Unit also exceeded the anticipated ranges shown in Table 5.1. The.se data ijoulhr
support off-post sources of metals other than RMA." The State does not concur with thix cotl-
clusion. In most instances, concentrations of metals presented in the Final RI for localittes outlid,
and downstream of tire Off-post Operable Unit were greater than corresponding samphtlg locaton.%
upstream. Accordingly. the text should more accurately read 'these data may further support off-
post sources of metals in addition to RMA. Future sampling efforts will clarify this issue."

Response

The text has been modified to clarify that these data further support sources of metals in addition

to RMA. However, the data presented in the Final RI and RI Addendum reports are sufficient

for conducting an RI/EA/FS for the Offpost OU. No additional soil sampling is necessary.

Comment No. 13 - Pate 84. 5.5 Conclusions, second Daratraoh

The last part of the second sentence should read "RMA may not be the only source for these
contaminants in the stream-bottom sediments in the Off-post Operable Unit. Future sampling
efforts will address this question."

Ressoonse

The Army disagrees with the CDH comment. As noted in the responses to CDH Specific

Comments Nos. 9 through 12, sufficient analytical data for sediment samples are available for the

purposes of conducting the EA/FS for the Offpost OU. No revisions to the report are necessary.

Comment No. 14 - Pate 91. 6.1.1.2 Inorganic Constituents. second oaratraoh

The text indicates that "the majority of the flow in Burlington Ditch, which is used for irrigation.
consists of treated sewage wastewater that may contain higher concentrations of metals, including
arsenic and me-cury, than natural background." To what wastewater treatment facility is the text
referring? Please provide additional data and information to substantiate this statement.

Response

The Denver Northside Plant is located about 1000. feet upstream of the headgate of Burlington

Ditch. Before to 1966, this plant discharged effluent to the South Platte River following primary
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treatment. After 1966, the effluent was piped to the Denver Metropolitan Waste Water Plant for

secondary treatment. The Denver Northside Plant became inactive in 1981 or 1982. These

suspected historical discharges may be a possible source of some of the metals detected in stream

sediment samples collected from Burlington Ditch and O'Brian Canal.

Comment No. 15 - Pave 92, 6.1.3.1 Site Specific QData. first oarairaoh

The text indicates that "four background sample results were compared with 12 sample results
located northeast of RMA. and one sample located west of RMA.' Figures 2.7 and 6.5 present only
the sample locations and data results for the four background samples near Brighton. Colorado.
The locations and anal y'tical results for the 12 samples located northeast of RMA and one sample
located west of RMA are not contained in this report. It is impossible for the reader to adequatel.y
assess the statistical evaluation that was performed without knowing the locations and contaminant
concentrations of the additional samples collected.

Using other sources we have idertified the location and contaminant concentrations for the
12 additional samples deemed b. the Army as representative of background conditions. The State
does not concur that these 12 samples represent background because of the repeated detections of
dieldrin at most of these sample locations northeast of RMA. In contrast, dieldrin was detected in
only one of the four samples collected east of Brighton (the analytical results for duplicate sample
HA 12601YB indicate a likely breech in QA/QC protocol and should not be used).

The last sentence of the first paragraph states that "(a) variety of RMA indicator contaminants.
including dieldrin, was not detected in off-post surficial soil near RMA's northeast boundar y."
This statement is incorrect and should be deleted from the text. Dieldrin was detected in off-post
surficial soil samples HA1212WB (4.7 ug/kg); HA 1213VB (2.9 ug/kg); HA I2i41VB (4.0 ug/kg):
HA 1215WB (2.2 ug/kg): HA 12151B (2.3 ug/kg): HA12191VB (3.2 ug/kg): and HA 12331VB
(5.5 ug/kg), all of which are located near RMA's northeast boundary.

Resp~onse

Figure 2.6 has been revised to show the 12 surfticial soil sampling locations northeast and west of

RMA used to estimate background concentrations. Analytical results for these samples are

presented in Appendix E. The Army disagrees with the CDH claim that "...the analytical results

for duplicate sample HA1260WB indicate a likely breech [sic] in QA/QC protocol and should.not

be used ...." The collection of duplicate samples for soil samples is inherently difficult because of

the heterogeneous nature of soil. Sampling protocols were followed during sample collection, and

internal laboratory QA/QC criteria were met for these analyses. No breaches in protocol were

20000,9o1.1o - RC-O1
0115022992 16



found. The data for both of the samples collected from this location are considered valid for the

purposes of assessi .g thI' distribution of contaminants in surficial soil.

The last sentence of the first paragraph of Section 6.1.3.1, Site-specific Data, has been revised to

indicate that samples collected near RMA s northeast boundary generally have lower concentra-

tions and lower frequency of detection than other samples near the northwest and northern RMA

boundaries.

Comment No, 16 - Page 93. 6.1.3.2 Literature Data. third paragraph

Complete references must be cited in the report in addition to the abbreviated references presented
i, Table 6.2. The reference information, as currently presented, does not allow the parties to verify
the applicability of the reference presented.

Because only abbreviated references were presented in Table 6.2. and the standard decay equation
was omitted, the validity of the initial concentrations that have been calculated (which represent the
range of arithmetic means) remain in question. The State reserves the right to further comment on
this section upon provision of the above referenced information.

Response

The reference list for the RI Addendum contained complete references for all citations in

Table 6.2, with the exception of Laubscher and others (1971) which was inadvertently omitted.

Because a complete reference to Laubscher and others (1971) could not be obtained, Table 6.2 has

been modified to remove information obtained from that source. The decay equation has been

added to Section 6.1.3.2 of the report.

Comment No. 17 - Page 95. 6.1.3.2 Literature Data. first naralraoh

The objective and methodology for determining soil background levels described are unclear. The
characterization of off-post soil contamination should be determined from site-specific data in the
off-post. not from literature studies updated by degradation calculations. The State requests
clarification of how this information will be used and why it is included in the RI report.
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Resp~onse

Literature data for background levels of pesticides are cited for informational purposes. As these

data are all 12 to 20 years old, they are no longer representative of background concentrations

unless decay is considered. This section provides updated calculated soil concentrations for aldrin

and dieldrin. The text has been rewritten to clarify the decay equation used. The results support

the data from Table 6.1 on the estimated mean and upper 95th percentile estimated background

concentrations of aldrin and dieldrin in the Offpost OU.

Comment No. 18 - Page 97. 6.5 Conclusions. first oaragraoh

The text indicates that "several of the compounds detected are or have been commercially availahle
and may have been applied by residents and/or in agricultural practices in the surrounding rural
area." The Army must verify the extent of private or agricultural use of the various contaminants
detected off-post of RMA if it wishes to avoid liability for cleanup of that contamination.
Additional soil sampling around residences or other sampling strategies and surveys may he needed
to satisfactorily address this issue.

Response

The statement quoted in CDH's comment is a factual statement. Several of the contaminants

detected in the Offpost OU surface soil have been commercially available, and their occurrence in

some areas may be related to past applications by current or former residents. Several references

are cited in the report that support the commercial availability and persistence of these compounds

in the environment. Additional characterization is neither necessary or possible. The approach of

comparing sample data to background or ambient levels from literature sources is appropriate for

these constituents. No additional soil sampling is necessary for the purposes of conducting an

EA/FS for the Off'post OU. No revisions to the report are necessary.

Comment No. 19 - Panes 103 - 105. 7.2.2 Comparison of On-post and Off-post Contaminant Data

The first paragraph states "These comparisons were undertaken to permit general conclusions about
the contaminant levels in biota in the Off-post OU." The State questions how a comparison of
contaminated wildlife with contaminated wildlife will derive any strong conclusions about the
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condition of off-post hiota. In addition, the report compares different hiota suh.strae. ti c.- ,f-
post pheasant liver with o,,-post pheasant whole carcus), flip-flops hetiween average and nwxinum'n
concentrations (niercur), in fish) or fails to provide an on-post/off-post comparison (DDE in
pheasants).

In some instances the section compares off-post contaminant levels to on-post controls identified in
the Biota RI. The State objects to considering biota samples captured and sampled from the
Arsenal to be considered "controls." These samples were taken in areas that were considered
uncontaminated before the results of the surficial soil program was completed. The surficial wiil
program proved this assumption to be false.

It is reasonable to believe that the biota living off-posi of the Arsenal will be less contaminated
than on-post as a consequence of their decreased exposure; however, it is not the responsibility of
the remedial investigation report to compare contaminant levels, but instead to identify, the nature
and extent of contamination. It appears this section is presented to give a biased conclusion
regarding the contaminant levels in off-post wildlife, and should be deleted from the text.

Response

The Army disagrees with the CDH comment. The RI Addendum report provides necessary

information regarding the nature and extent of contamination in biota samples in the Offpost OU.

The text does not present a biased conclusion, and no changes to the text are necessary.

Comment No. 20 - Pane 105. 7.2.3 Comparison of Biota Contaminant Levels with Concentrations
in Surface Soil and Water

Although the text states that the biota and soil samples were collocated, the maps provided to the
State indicate that in most instances the two samples are significant distances from each other. For
example, on Table 7.2 sampling location HA IO57B (earthworms) indicated a dieldrin concentration
of 0.021i ug/g in the composite of worms and a collocated soil sample containing a dieldrin
concentration of 0.0128 ug/g. After review of the soil contamination distribution map (Figure 6.2)
the soil sample allegedly collocated to HA 1057B appears to be hundreds of yards away'. a distance
that is greater than the migratory distance of an earthworm. In the same general location of the
0.0128 detection is a sample with 0.093 ug/g dieldrin. This result is not included in the report.

The section also unsuccessfully attempt,. to relate contaminant concentration ranges of biota and
soil in the Off-Post OU. The text states "Earthworms contained dieldrin levels just above the CRL.
while shallow soil concentrations ranged from 8.0 to 44 ug/g." (this statement should read ug/kg)
Since these soil/biota samples were not truly collocated, the ranges of dieldrin soil contamination
should from 8.0 ug/kg to 93 ug/kg.

The section is not representative of a true comparison between biota samples and soil/water
samples and should be deleted from the text.
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Resoonse

The text has been revised in a number of places to address the CDH comment, particularly

regarding the distances between soil or surface-water sampling locations and the nearby biota

sampling locations. The text has been revised to indicate that biota, surface-soil, and surface-

water samples were collected as part of an integrated sampling approach and that the biota

sampling locations were collocated with these other media to the maximum extent practicable.

Sampling of the various media in the Offpost OU immediately north of RMA had to be per-

formed while considering a number of logistical and physical limitations. However, the Army

conducted these sampling programs, including the biota sampling program, to provide sufficient

data to perform an EA/FS for the Offpost OU. The data developed for the biota in the Off post

OU are sufficient to conduct an EA/FS, and the discussion in the RI Addendum does not present

intentional misstatements or incorrect interpretation of the available data.

The CDH comment indicates that the analytical result for sample HAI227WB (i.e., 93.0 jig/kg

dieldrin) was not included in the report. However, the results for this sample are clearly shown in

Figure 6.2. The text has been revised to indicate that the range of dieldrin concentrations in

surface soil located near sample HAI057B is 0.008 to 0.093 uig/g.

Comment No. 21 - Pave 106. 7.2.4 Threatened and Endangered Species in the Off-oost OU

The text states "Residues detected in the egg contents were 0.099 ug/g mercury, 6.808 ug/g
dieldrin, and 6.93 ug/g DDE. Preliminary evaluation of sediment and water data from on-post
and off-post surveys and existing knowledge on the feeding habits and foraging range of the Barr
Lake eagles did not indicate that the contaminant levels were from RMA sources." The State
requests all pertinent information used by the Army to make this conclusion.

Resoonse

These data were reported in the Final RI for the Offpost OU, as indicated by the reference. No

revisions to the report are necessary.
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Comment No. 22 - Pages 106 and 107, 7.3 Quality Assurance and Quality Control for Chemical
Analyses

It appears from the report that the biota Quality Assurance/Quality Control (QA/QC)prograni wtas
nonexistent. Of the 32 biota samples identified on Table 7.2 the Army chose to perform I lahora-
tory duplicate and this sample was below detection for all compounds. The State ha.s to question
the accuracy and adequacy of the biota analytical program when the Army cannot provide an v
QA/QC data. The Army should consult the EPA document Guidance for Data Usahilit, in Risk
Assessment (1990) for support of their quality assurance program.

Resr~onse

Because of a laboratory reporting error, a second laboratory duplicate was not previously reported

in the Draft Final RI Addendum. Because biota samples were analyzed in three laboratory lots,

the two laboratory duplicates are sufficient to assess laboratory performance. Table F3 has been

modified to include the additional laboratory duplicate.

Comment No. 23 - Page 107. 7.4 Summary and Conclusions of Characterization and Contaminant

The summary again attempts to compare contaminated biota with contaminated biota instead of a
comparison of the off-post biota to controls or literature values. The text also states without
references or justification that "..the areal extent of contaminated biota was less in the Off-post
OU compared to RMA." The text should be modified to include support for this statement, or it
should be deleted.

The last sentence of the summary, "Contamination of off-post biota appears to come from in-situ
environmental sources rather than from migration of on-post RMA wildlife" is without any follow-
up discussion as to how this conclusion was derived. It is evident from the text that the contanmi-
nants detected in the tissue of the off-post biota result from contamination that has migrated and
continues to migrate from the RMA. In addition, we must assume that various species of wildlife
(ie, birds) identified in the Off-Post OU spend varying degrees of their life span on the Arsenal
where exposure to contaminants may increase significantly. Therefore. the statement must be
modified or deleted.

Resoonse

The last paragraph of the text in this section has been modified.

Comment No. 24 - Paue 111. 8.3 Stream-Bottom Sediment. first oaragraoh

The text of the last sentence should be changed to read "(t)his distribution indicates that other
sources of these analytes may exist off-post." Additional sampling is needed to verify this
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conclusion. CDH welcomes the opportunity to asstst the Arm), in.designing future samplhing

programs to address this issue.

Response

The text has been revised to indicate that additional sources of these constituents are likely to

exist in the Offpost OU. However, no additional stream-bottom sediment sampling is necessary

for conducting the EA/FS for the Offpcst OU.

Comment No. 25 - Pase 1II. 8.4 Surficial and Subsurface Soils. first oaranraoh

Additional surficial soil sampling is needed to adequately characterize the extent of aidrin and
dieldrin contamination detected in samples east of RMA. including: HA)2191VB (dieldrin
3.2 ug/kg): HA12651VB (aldrin 3.2 ug/kg): HA1234WB (aldrin 5.9 ug/kg, dieldrin 99.2 uag/kg):
HA 1264WB (aldrin 6.2 ug/kg, dieldrin 24.5 ug/kg); HA1263WB (aldrin 4.1 ug/kg, dieldrin
10.6 ug/kg): and HAI2211VB (ddt 10.3 ug/kg, dieldrin 3.6 ug/kg). The Off-post OU maY need
to be expanded or a new OU created to include these localities.

Response

See response to General Comment No. 4.

Comment No. 26 - Page 112. 8.4 Surf icial and Subsurface Soils. second narastranh

Additional surficial soil sampling is needed to adequately characterize the nature, extent. and
source of arsenic and mercury, contamination detected northeast of Burlington Ditch.

Resoonse

The Army disagrees with the CDH comment. Sufficient data are available for conducting the

EA/FS for the Offpost OU.

Comment No. 27 - Page 112. 8.5 Biota

This section again compares off-post and on-post biota instead of a comparison to controls. This
section misrepresents actual contamination of off-post wildlife and must be modified or deleted
from the text.
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Response

The Army disagrees with the CDH comment. Adequate data evaluation has been performed by

the Army to conduct an EA/FS for the Offpost OU.

Comment No. 28 - Page 113. 8.5 Biota

The text should also reflect whether migratory birds, protected under the Migralory' Bird Act. exist
in the off-post OU.

Response

Species that may occur in the Offpost O6U are listed in Table F4. The text has been modified to

reflect that a number of birds listed in Table F4 are protected under the Migratory Bird Treaty

Act.

Comment No. 29 - Table 2.1. Aquifer Desianations and Samoliny Dates for Wells in Off-post
Ooerable Unit (Page 4 of 4)

The definitions for aquifer designators 3 and 4 reveal a probable migration pathway for contami-
nants from the alluvial aquifer to the Denver aquifer. The State would therefore recommend
closure of wells 37323. 37334. 37336. 37371. 37382. and 37389.

Resoonse

Aquifer designation categories for wells installed onpost and offpost of RMA have'been devel-

oped and refined by PMRMA over the past several years. The designators for the Offpost OU

indicate that several wells, which are partially screened in the alluvium, are representative of

groundwater conditions in the UFS. The basis of the CDH comment is not clear and the evidence

that the wells in question are "a probable migration pathway for contaminants from the alluvial

aquifer to the Denver aquifer" is not presented. The well network has been adequately reviewed

and provides potentiometric and water-quality information that accurately reflect conditions in

the UFS. No revisions to the report are necessary.
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Comment No. 30 - Table 2.2 Technical Justification for Monitoring Wells Installed Under
Remedial Investigation Addendum Program

In a letter to CDH dated 10/25/89. the Army proposed a monitoring program for Stud I Area lh.
which included the completion of wells RI-2. -18. and -19. Although the State initially' opposcd
completion of RI-19. we later agreed to the well and requested that it again be included in Me
program in a letter to the Army dated 1/26/90. All parties present at Technical Subcommittee
Meetings held in November 1989 agreed to the proposed Study Area lb program, which included
completion of the above three wells. However. Table 2.2 indicates that the three wells were not
completed as part of the program and does not provide a rationale for the exclusion. Please
provide a rationale in the Final RI Addendum. Because the- wells were proposed to provide data in
areas of limited well control and no chemical data. and because the State requested that all partie-ý
be appraised of any changes to the program. we may request completion of the three wells after
evaluating the rationale.

Resp~onse

The rationale for not installing wells RI-2, RI-18, and RI-19 has been added to Table 2.2. The

Army disagrees with the CDH statement suggesting that these wells should now be installed in the

Offpost OU. The current monitoring well network, which includes the wells installed under the

RI Addendum program, provides an adequate monitoring network for assessing the extent of con-

tamination in the UFS offpost. Also, the original objectives for installing three wells have

generally been met by the other wells installed in this area by the Army. The CDH justification

for installing these wells (i.e., that they were previously identified in earlier correspondence) is

not sufficient justification for their installation at this time. Because data from wells RI-2, RI-

18, and RI-19 are not necessary for completing the EA/FS for the Offpost OU, these wells will

not be installed.

Comment No. 31 - Table 6.1 Arithmetic Mean and Unoer 95th Percentile Concentrations for
Selected organic Comoounds in Off-post Ooerable Unit Backeround Surficial Soil

The State does not concur with the statistical results as presented in this table. Data that appear to
be anomalous (see Specific Comment #37) plus the use of 12 additional sample locations, most of
which are located in the off-post OU and may not represent background conditions, were utili:ed as
the basis for generating the values presented. This table should be derived from the four Brighton
samples (minus the anomalous duplicate) or different, true background samples taken.
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Response

The Army disagrees with the CDH comment. The statistical results for the 16 total samples

depicted in Table 6.1 are reasonable estimates of the background levels in surficial soil for

conducting an EA/FS for the Offpost OU. Table 6.1 has been revised slightly to reflect the actual

degree of precision reflected by the results.

Comment No. 32 - Tables Fl. F2. and F3. Biota Investigative Analvtical Data

Use of these tables would be greatly facilitated by inclusion of descriptive terms in addition to the

sample identification numbers, for example, labeling sample HAIOIOBM as "cow milk".

Resoonse

The tables have been revised according to the comment.

Comment No. 33 - Figure 2.6 Off-oost Operable Unit Subsurface and Surficial Soil Samoline
Locations. June - July 1990 and May 1991

Colorado Department of Health surficial soil sampling locations should be included. For example.
CDH collected and identified contamination in 7 surficial soil samples at the Irondale Trailer
Court, 3 samples from the Davis residence (96th Avenue and Highway 2). and in many other
localities off-post of RMA. If the Army is unwilling to accept CDH data because of concerns
pertaining to State QA/QC sampling protocol, CDH locations should be resampled by the ArmY to
gain a better understanding of the surficial soils contamination existing off-post of RMA.

Resoonse

The Army disagrees with the CDH comment. The Army has included other data for surf icial soil

samples collected and analyzed by CDH, where laboratory QA/QC information was provided by

CDH. The Army will not include any additional data in this report. The database for this report

and the conclusions presented are adequate for conducting an EA/FS for the Offpost OU.
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Comment No. 34 - Figure 6.2 Distribution of Organochiorine Pesticides Detected in Off-.post soil,
June - July 1990 and May 1991

Additional soil sampling is needed to adequately characterize the nature and extent 0f the
organochlorine pesticide detections north and east of RMA. In numerous instances outlyi jg %ample
locations indicate significant detections of various organochlorine pesticides (e.g.. samples 020FO I.
HAI2071I'B: IOOFOI: HAI2041VB: 160F01: HA1268tVB). Also, see Specific Comment #$26 for
locations east of RMA.

Resoonse

Contaminant distribution in offpost surficial soil, as well as in other media in the Offpost OU, has

been sufficiently characterized to permit conducting an EA/FS for the Offpost OU. See also the

responses to CDH Specific Comment Nos. 25 and 26.

Comment No. 35 - Figure 6.2. Distribution of Organochlorine Pesticides Detected in Off-post
Soil. June-July 1990 and May 1991

Colorado Department of Health off-post surficial soil sampling data should be included to
augment Army data.

Response

See response to CDH General Comment No. 3.

Comment No. 36 - Fisure 6.4 Distribution of Oraanochlorine pesticides. Arsenic and Mercury
Detected in 96th Avenue Residential Area Off-post Subsurface Soil. February 1989

Figure 6.4 should be expanded to include surface as well as subsurface data to reflect a more
accurate picture of soils contamination in this area. Also, CDH soil sampling data for this area.
which includes a number of organochlorine pesticides and arsenic detections, should be included.

Response

Figure 6.4 presents only subsurface data. See also the response to CDH General Comment No. 3

regarding surface soil. No revisions to the report are neceýsary.
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Comment No. 37 - Figure 6.5 Distribution of oranochlorine pesticides, Arsenic, and Mercur\
detected in Off-post Background Surficial Soil Near Brighton, Colorado

The contaminant concerntrations detected in duplicate sample HA 1260WB are anomalou, when
compared to its mate or other adjacent sample locations. AccordinglY. this data cannot he ti~ed aN
the basis for statistical evaluation or for directly establishing background contaminant a/lues.
QA/QC protocol appears to have been breached while collecting this sample.

Response

The Army disagrees with the CDH comment. See response to CDH Specific Comment No. 15.

Comment No. 38 - Appendix A

Please include the borelog for well 37431.

Response

The boring log and well completion diagram for well 37431 was included in the Draft Final

RI report, as Figure A16. The location of this figure in Appendix A appears out of sequence, but

was placed near the back of the appendix because the well is an Arapahoe Formation well.

However, to avoid additional confusion, the Army has added a list of figures to Appendix A that

provides a list of borings and associated figure numbers.

Comment No. 39 - Appendix B

Please include the analytical results for Arapahoe wells 37446, 11515T1V096. and 09610TIVPEO.
Additionally, monitoring wells completed in the Arapahoe Fm and listed in Table B5 (domestic
wells) should instead be included in Table B1. An aquifer designation should be included in the
table.

Resoonse

Data for wells 37431 and 37445 have not been moved to Table BI. These data will remain in

Table B5. Well 37446 was not sampled under the RI Addendum. This well will be sampled in

upcoming groundwater sampling events. Samples were collected from wells 11515TW096 and

096107WPEO during RI Addendum activities, but data were rejected for the RMA database

because of laboratory certification problems.
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Comment No. 40 - Appendix B. Table B-3. Groundwater OA/OC Analytical Data

it the "Notes" on Table B-3. it indicates that the samples will be designated as RB. TB. or FB.
These do not appear in the table as they were in the Final RI. Please include these designatois to
indicated.

Response

Table B3 of Appendix B has been revised to designate which samples are rinse, trip, or field

blanks.

Comment No. 41 - Appendix B. Table B-3. Groundwater OA/OC Analytical Data

WVas HA 1175 the only rinse blank collected during the 1/25/90-3/2/90 sampling rounds? If other
rinse blanks were collected during this period, then HA1175 is the only sample with elevated 11OC
concentrations. These concentrations are not high enough however to explain elevated I'OC levels.
Explain what relationship these elevated VOC levels have with the pump problem discussed on
page 41.

Response

Sample HAl 175 was the only rinse blank collected during the period between January 25 and

March 2, 1990. However, the assessment of elevated VOC levels is not based solely on data from

this rinse blank. Historical and recent data were also evaluated to verify the VOC concentrations

reported for the samples. Based on several factors, including the presence of VOCs in the rinse

blank, the highly elevated concentrations in samples and the documented sampling procedures that

identified which 15articular sampling group was used, the elevated VOC levels are considered the

result of inadequate field decontamination procedures. Corrective actions have been imple-

mented. No revisions to the report are necessary.
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UNITED STATES DEPARTMENT OF THE INTERIOR COMMENTS REGARDING
THE OFFPOST OPERABLE UNIT DRAFT FINAL REMEDIAL

INVESTIGATION ADDENDUM

GENERAL COMMENTS

Comment No. I. oaragraohs 2 and 3

First. it is stated that based on onpost and offpost surveys and existing knowledge of the feeding
habits and foraging range of the Barr Lake bald eagles, it does not ap -ear that contamiant lerc'l
(0.099 ug/g mercury, 0.808 ug/g dieldrin, and 6.93 ug/g DDE) fouita in Barr Lake hald eagle
egg are fronm Rocky Mountain Arsenal (Arsenal) sources (page 106, paragraph 1 . The Sci,'ice
cannot fully support this statement. On November 17. 1989, the female bald eagle from Barr Lake
was trapped on the Arsenal and radiotransmittered. Her mate was perched nearby. While the
female was never relocated on the Arsenal by radiotelemetry during the 1989-90 wintering seession.
her presence on the Arsenal cannot be ruled out. It should also be noted that a nesting female bald
eagle is very sedentary compared to the male, who may also provide food for the nesting female
and her chicks. However, based on available data, use of the Arsenal by the Barr Lake eagle.A does
appear to be minimal.

Additionally, contaminants (e.g.. dieldrin) found in Barr Lake sediments may be from Arsenal
sources (page 78, paragraph 4). Therefore. Arsenal contaminant sources cannot be completely ruled
out based on the limited information available. The Service requests that this statement he modified
to indicate that contaminants found in the bald eagle egg may or may not be front Arsenal sources
as per the identified contaminant transport mechanisms.

Resoonse

The text has been revised to indicate that although Rocky Mountain Arsenal (RMA) cannot be

completely ruled out as a source of contaminants in the bald eagle egg, existing data regarding the

distribution of contaminants and the foraging range of the eagles at Barr Lake did not indicate

that the observed contaminants are the result of migration from RMA sources.

Comment No. 2. oarafraoh 4

Second, it is stated that contamination of offpost biota appears to come from in-situ environmental
sources rather than from migration of onpost wildlife. Offpost biota sampling was very limited
both in species and number; many species of wildlife, both mammalian and avian, migrate oil and
off the Arsenal and were not sampled, therefore, the above statement is not justified based on the
limited information available. The Service requests that this statement be modified to address
offpost biota exposure to Arsenal contaminant sources either directly or indirectly through
secondary exposures.
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I

The U.S. Fish and Wildlife Service (USFWS) comment addresses the last paragraph on page It1.

The text has been revised to indicate that although onpost RMA sources may impact some animal

species found in the Offpost OU, contamination detected in offpost biota samples collected during

Offpost Remedial Investigation (RI) Addendum activities appears to be the result of in situ

environmental sources rather than from migration of onpost RMA wildlife.
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